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INTRODUCTION 


by David G. Long, Henry J. Noltie & Lawrence S. Springate 


This part of the Flora of Bhutan completes the treatment of the Dicotyledons 
and includes the important families Solanaceae, Scrophulariaceae, Acanthaceae, 
Gesneriaceae, Caprifoliaceae and Compositae. The first drafts of many of the 
accounts were completed between 1990 and 1994, although funding for 
publication has only recently become available through the generous 
support of Danida. Consequently the early drafts (particularly Compositae, 
Scrophulariaceae and Solanaceae) have undergone thorough review recently. 
Amongst these families the Compositae (also known as Asteraceae) are pre- 
eminent as the largest family of Dicotyledons, encompassing 126 genera and 
372 species, outnumbered in the angiosperms only by two Monocotyledon 
families: Gramineae and Orchidaceae. Compositae was the special interest of 
the late Andrew Grierson, whose vision and enthusiasm had a major influence 
in the inauguration and running of the Flora of Bhutan from its beginning until 
his untimely death in 1990. This account of Compositae stands as a tribute to 
his enormous contribution. The Compositae is particularly well represented at 
high altitudes in the East Himalaya; it shows many strong links with the Tibetan 
flora, and for that reason does not show much endemism within the political 
boundaries of the Flora. Amongst other families, Scrophulariaceae is noteworthy 
as containing the largest single genus in the Flora of Bhutan: Pedicularis, with 
76 species represented. Many of these are local East Himalayan endemics. 
Several of the family accounts were contributed by the late Rose A. Clement 
(née King) and these constitute her remaining posthumous publications. 
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ABBREVIATIONS 


Abbreviations for languages and dialects of common names of plants used in 
this volume are: 


Dz: Dzongkha language (W Bhutan and official language) 
Eng: English 

Med: Bhutanese medicinal name 

Nep: Nepali 

Sha: Shachop dialect (E Bhutan) 


For other abbreviations, e.g. botanical authorities, users are referred to 
Volume | Part 1, p. 34. 
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Family 171. SOLANACEAE 
by R.R. Mill 


Herbs, shrubs, trees or lianas. Leaves usually simple and alternate (sometimes 
appearing falsely paired because of suppression of lateral branches), exstipulate, 
but often with smaller leaves (minor leaves) in their axils or intercalary. Flowers 
often showy, solitary and axillary or extra-axillary, or in racemes, spikes, pan- 
icles, corymbs or cymes, usually hermaphrodite, actinomorphic or somewhat 
zygomorphic. Calyx (3—)5(—10)-lobed, cupular, campanulate or tubular, usually 
persistent, often enlarged in fruit. Corolla rotate, campanulate, infundibular or 
salverform; lobes 5(-10), equal or somewhat unequal, often hairy. plicate or 
valvate in bud. Stamens (4—)5(-6), epipetalous and alternating with corolla 
lobes, sometimes didynamous; anthers sometimes connivent, dehiscing by ter- 
minal (and sometimes also basal) pores or by introrse longitudinal slits; fifth 
anther sometimes replaced by a staminode. Ovary superior, 2—4(—5)-locular: 
placentation axile. Fruit a berry or capsule; seeds many, small, compressed, 
reniform or discoid; testa smooth or ornamented. 

Genera 1-16 belong to subfamily Solanoideae, 17-22 to subfamily 
Cestroideae. 


1. Anthers connivent, forming a cone or tube around style ................... 2 
+ Anthers not connivent, free from style ........... 0... cece cece cece eee e ee eee ees d 
2... «MMUNeLs Opening DY. POLl[es } cu .aosenxenes caida neice lawweteudeanoadsmoamaee, 3 
+ Anthers opening by longitudinal slits ........... 0... eee eee 5 
3. Anther connective thickened and evident throughout whole of back of 


anther; berry 50-70mm, dull red, pendent (cultivated shrub or small tree 
with pinkish-white flowers in scorpioid cymes) ........... 12. Cyphomandra 
+  Anther connective not thickened, not evident throughout whole of back of 
anther; berry usually 3~25mm, if larger than 30mm (up to 23cm) then dark 
purplish, not red (habit and flower colour various) .................20..000: 4 


4. Inflorescence a pedunculate cyme or raceme, or flowers solitary; calyx with 


SD TIPS ANG: tECUN: sees v eke vache nsnleesn Sree mesearaie ere eaeaeeS 9. Solanum 
+ Inflorescence a sessile fascicle of pedicellate flowers; calyx with 10 ribs and 
DLO MCOUK yt taiya mong ew Meri Mactas oa es eh eu er see alana sara as 10. Lycianthes 
5. Corolla pendulous, 20—30cm, infundibular .................. 16. Brugmansia 
 ACOTOUA NOt AS ADOVE 2.105 3 Go.4 cnt e Poruta onde oataswaremeuaeeceees cemegeoant 6 


6. Leaves imparipinnate: anthers yellow; fruit succulent, locules without air- 


SPACES yk ain ea ada wenbinedunhae lb aek darn etn hed eeddn ea aea wens 11. Lycopersicon 
+ Leaves entire; anthers bluish: fruit a coriaceous or fleshy berry, locules with 
IAL BG ALES PACES xsi tse of tae sg nets eee eee Alien eda Aeete 8. Capsicum 
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171. SOLANACEAE 


ep 


16. 


+ 


17. 


+ 


Stamens didynamous, with 4(—5) fertile stamens and | or more staminodes 


Stamens not didynamous, always 5 fertile ........... 0.0... ccc cece ence eee es 10 


Annual herb 20—35cm; corolla tube 12—16mm; fruit a dry capsule 

20. Browallia 
Shrub to 3m (often much less); corolla tube c 20-25mm; fruit a berry or 
CAPSULES oc a Aprmmenhoacunwineastarbelangn teu t rad anemia reese eet auiuaieu esas 9 


Branches glabrous; corolla mauve (in ours); fruit a berry ....22. Brunfelsia 
Branches viscid-pubescent; corolla orange (in ours); fruit a capsule 
21. Streptosolen 


COLON AIO) IONE say tis eet c oats eats vrei dara ncaa hte bs IRE eux eae eaten \1 


Corolla less thant. Gene 'iyticesisi koa botnid te de tiowcel irises testes saad 12 


. Flowers erect, nodding or borne at an angle; corolla limb 5.5—8cm diameter 


in our species; anthers free; pericarp of fruit spiny or tuberculate 
15. Datura 
Flowers pendulous, corolla limb 11—17cm diameter; anthers coherent at 
first, sometimes free later; pericarp of fruit smooth and unarmed 
16. Brugmansia 


oJ PIU asea pSule loses cadet shlueiaieds co tatied tue eet tees eae ee yoo eae 13 


Fruit a berry, or fruits not formed in our area ....... eee cece eee 16 


. Flowers solitary and axillary (in Przewalskia appearing clustered amongst 


LEAVES) oc crccat ete tak 65 dls Rute es eRe Re eh Tae sd eda arte antares 14 
Flowers in- panicles, racemes OF SPIKES: <7.4.csccev is vol owuced snd secesasoes 15 


. Aerial stems present (40cm-—2m), leaves clearly alternate; corolla yellowish- 


green or brownish-white with pinkish or purplish lobes, campanulate, more 


Cat SOM ence teed See ee eho ae eer bas owsb eat 3. Anisodus 
Stems mainly underground, with rosette of leaves at top; corolla yellow, 
narrowly infundibular, less than 25mm .................0.008. 4. Przewalskia 


Capsule opening by an operculum; corolla broadly campanulate, lurid 
yellow with a dark purple centre and network of fine purplish veins 
5. Hyoscyamus 
Capsule opening by valves; corolla infundibular, not coloured as above 
18. Nicotiana 


SUPUSS 523. oo gkcceue udid eae coke oueuetes Wd ota su Raat mde oe aati awe 17 
Her DSc aeseie eo nen, abate Sar aboe eat aes bie nae eatin wise Soha ee 19 
DLCHISISDINY gj cicnwts vent Dakerodauietas cle Masscunean ew eeantakasa ee 2. Lycium 
SUC HAS ITA PICO iach pee cits es tees are ne cheese whee Bal ere ats 18 
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171. SOLANACEAE 


18. Pedicels 0.5-2mm, or flowers sessile ................0c ce eee eeees 17. Cestrum 
+ Pedicels long (12—18mm in our species) .................. 0000s 14. lochroma 
19. Corolla salverform, 50-65mm, never nodding................... 19. Petunia 
+ Corolla much less than SOmm, campanulate, often nodding ............. 20 


20. Pedicels strictly erect at anthesis from a rosette of apparently sessile leaves, 
deflexed and touching ground in fruit; stem greatly elongating and over- 
topping fruit with petiolate leaves; calyx enlarging only slightly in fruit 
(high alpine plant not found below 3300m) ................ 13. Mandragora 

+ Pedicels + pendent at anthesis, solitary or paired in axils of cauline leaves; 
calyx greatly enlarging in fruit and becoming membranous or muricate 
(weeds of waste places and fields at low altitudes, not occurring above c 


POOOMI) seca essegreteees Bawa tan heute ce Ne tedactaataregrd dea ryan den, 21 
21. Leaves cuneate-attenuate at base; flowers usually paired in leaf axils; calyx 
lobes becoming muricate outside in fruit ................... 6. Physaliastrum 
+ Leaves cordate, truncate, obtuse or oblique at base; flowers in our species 
solitary in axils; calyx reticulate in fruit but not becoming muricate .... 22 


22. Corolla with bluish base, white tube and pale blue or mauve lobes: calyx 
segments 15—20mm in flower; ovary 3—5-locular, style 3—5-lobed 

1. Nicandra 

+ Corolla yellow, sometimes with purple basal spots: calyx segments 2-9mm 

in flower; ovary bilocular, style 2-lobed ................... cece eee 7. Physalis 


1. NICANDRA Adanson 


Robust annual or perennial herb. Leaves alternate, lower ones long-petiolate. 
Flowers solitary in axils of most leaves, showy, nodding. Calyx deeply divided 
into 5 cordate sepal-like lobes, becoming membranous in fruit and strongly 
accrescent, enveloping the fruit. Corolla actinomorphic, campanulate; limb 
5-plicate. Stamens attached near base of corolla; anthers oblong. dehiscing 
longitudinally. Style linear, stigma indistinctly 3—5-lobed. Ovary 3—5-locular; 
ovules very numerous. Fruit a pendulous globose berry. Seeds discoid, pitted, 
very numerous. A monotypic genus in its own tribe (Nicandreae). 


1. N. physalodes (L.) Scopoli; N. p/iysaloides (L.) Gaertner in error. Nep: Dong 
dongey bin. Fig. 92c—d. 

Stems (20—)100-—200cm, minutely but densely white-glandular at petiole bases, 
otherwise glabrous. Petioles 20-80mm: lamina elliptic to broadly ovate. 
(25-)80—220 x (15—-)65-210mm, sinuate-dentate or -crenate, rather bluntly 
acuminate, base obtuse to truncate. upper surface densely but minutely sessile- 
glandular, lower surface glabrous, margins minutely scabrid. Pedicels 15—25mm. 
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Calyx segments sepal-like, 15-20 x 10—12mm in flower, to 30mm in fruit, 
cordate at base, green becoming whitish and membranous in fruit, prominently 
reticulate. Corolla blue at base, with whitish tube and pale blue or mauve lobes, 
25—35mm across. Anthers pale yellow, c 3.5mm. Berry yellow or brownish- 
yellow, pendulous. Seeds red-brown, 1.5—1.8 x 1.3—1.6mm, reticulately pitted. 

Bhutan: S — Gaylegphug district (Betni Bridge (38), Rama Camp (38)), C - 
Punakha district (Norwaung, Thinleygang) and Tongsa district (Shamgong, 
Dakpai (38)); Darjeeling: Labdah, Lebong, St Mary’s (97a), Rakti (97a), 
Kurseong—Tindaria (97a); Sikkim: unlocalised (Watt collection). Roadsides, 
field margins and secondary scrub, 1070-1950m. May—October; fruiting July 
December but often persisting until the following spring. 

Native of Peru, now a casual throughout much of the warmer parts of 
the world. 


2. LYCIUM L. 


Spiny shrubs. Leaves usually clustered, shortly petiolate or appearing subsess- 
ile, lamina entire. Flowers solitary or in small, sometimes pedunculate clusters 
on short and long shoots. Calyx cup-shaped, 2-lipped. Corolla infundibular to 
campanulate, lilac or purple; tube slender or broad, dilated upwards or same 
width throughout. Stamens inserted near top of corolla tube; filaments glabrous 
or hairy. Fruit a small berry, red or black. 

Field notes on fruit colour are vitally important. The species are difficult to 
identify; frequent misidentifications mean that literature records cannot be relied 
upon, unless made by a specialist. 


1. L. armatum Griffith 

Very spiny low shrub. Young branches markedly zigzag, older ones much less 
so. Spines very numerous, 5—40mm, with prominent tubercles (like small cedar 
cones) at base. Leaves in fascicles of (3—)5(—6) from tubercles on short shoots, 
and alternating with spines on long shoots, subsessile; lamina c 12-14 x 4mm, 
linear-spathulate (those alternating with spines often obovate-orbicular), obtuse 
or subacute, base attenuate, subglabrous. Flowers solitary from leaf fascicles, 
shortly pedicellate; pedicel suberect in flower, recurved and nodding in fruit. 
Calyx cup-shaped to shortly campanulate, tube c 2-3 x lobes, lobes unequal, 
ovate-triangular. Corolla purple; tube c 1%2-2 x calyx and subequalling corolla 
lobes; lobes patent, obtuse; throat hairy. Filaments with tuft of long hairs near 
base. Style longer than stamens. Berry globose, red. 

Bhutan: C — Punakha district (Pho Chu River near Punakha). Riversides, 
probably c 1400m. April. 

Endemic to C Bhutan. 

Further collections of L. armatum are needed to complete its description and 
properly assess its taxonomic status, as both type specimens are in poor con- 
dition and now lack flowers and berries. The description of L. armatum given 
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here is based upon an examination of these specimens together with Griffith’s 
plate (65) and type description (66). Griffith’s drawings, although excellent, 
lack any indication of scale and therefore measurements of corollas etc. cannot 
be given here. 

This material has previously been determined as L. ruthenicum Murray. This 
cannot be so, as L. ruthenicum has black berries whilst Griffith described those 
of L. armatum as red. L. ruthenicum also has much larger (10-13mm) corollas 
with a long, narrowly infundibular tube. L. armatum seems much more closely 
allied to L. barbarum L. and L. chinense L., both of which resemble it in having 
filaments with a dense tuft of hairs at their base. The very prominent tubercles, 
resembling small cedar cones, at the base of the spines of L. armatum have not 
been seen in any specimens of L. barbarum or L. chinense, and L. armatum 
also has far more numerous, longer spines than either of those species. Therefore, 
for the present it is maintained here as a distinct, endemic species. 

L. depressum Stocks (L. turcomanicum Miers) has also been recorded from 
Punakha district (Punakha and Bhotokha areas, riversides, 1400—!1450m, early 
May (71)). It differs from L. armatum by its corolla with glabrous throat, 
stamens with glabrous filaments, and ovoid (not globose) berry. The specimens 
on which the records were based have not been seen and confirmation of their 
identity is required, especially because they were collected at more or less the 
same locality and habitat as the type of L. armatum. 


3. ANISODUS Sprengel 


Perennial herbs with branched aerial stems. Leaves petiolate, alternate. entire. 
Flowers solitary and axillary, pendent, pedicellate. Calyx lobes unequal, exserted 
in bud, much enlarged in fruit and conspicuously ribbed. Corolla actinomorphic. 
campanulate or campanulate-cylindrical, less than twice as long as calyx: lobes 
auriculate, imbricate in bud, free. Stamens inserted near base of corolla: filaments 
erect; anthers longitudinally dehiscent. Stigma 2-lobed. Fruit a spherical apically 
circumscissile capsule, enclosed within calyx. Seeds reticulate, with curved embryo. 

Arguments for the generic distinctness of Anisodus [Whitleya Sweet] from 
Scopolia (326, 401) have been followed here. 


1. A. luridus Sprengel; Scopolia lurida (Sprengel) Dunal, Physalis stramonifolia 
Wall., S. stramonifolia ( Wall.) Shrestha, S. anomala (Link & Otto) Airy-Shaw. 
Fig. 91g. 

Stems (40—)100-—200cm, often appearing rather succulent, branched, angled. 
shortly pubescent with fasciculate hairs mainly along angles. Petiole 10—80mm;: 
lamina ovate or elliptic, 45-240 x 30—130mm, subacute or obtuse. base obtuse 
or cuneate, + glabrous above, densely creamy-tomentose beneath. Flowers very 
foetid. Pedicels pendent, 10—35mm, glandular-villous. Calyx bright green and 
30—35mm in flower, broadly campanulate, greatly enlarging in fruit (to 50 x 
30mm) and then conspicuously 10-ribbed: tube long-villous, lobes unequal and 
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shortly pubescent. Corolla 35-50 x 35-40mm, yellowish-green to brownish- 
white below, with pinkish or purplish lobes only slightly longer than calyx; tube 
densely pilose within in lower half. Filaments and anthers yellowish-green; 
anthers c 5 x 1.5mm. Seeds irregularly ovoid, c 2.5 x 2mm, brown, obscurely 
reticulate. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa and Bumthang districts, N — 
Upper Mo Chu, Upper Pho Chu, Upper Bumthang Chu and Upper Kuru Chu 
districts; Sikkim: Chamnago, Natu La; Chumbi: Do-ree-chu. Open situations, 
especially in and around villages and yak huts but also in cloud forest clearings 
etc., 2285—3960m. June—July; fruiting until October. 

Administration of a tincture of the leaves to the eyes causes considerable 
pupil dilation after a short time, and sometimes temporary blindness. The stems 
and leaves contain the alkaloids hyoscyamine, himaline, atropine and 
scopolamine. 

Plants, originally described from ‘Sikkim-Tibet’, with corollas not or scarcely 
exceeding the calyx and leaves dull above, have been called A. luridus var. 
fischerianus (Pascher) Wu & Chen [A. fischerianus Pascher]. An example is the 
specimen from Chumbi (King’s collector 347, K.), which might in fact be type 
material of A. fischerianus. Their status requires further consideration. 


4. PRZEWALSKIA Maximowicz 


Low perennial herbs of high-alpine habitats with long, stout rhizomes. Stem 
short, mainly underground, producing a rosulate cluster of abbreviate-alternate 
ovate or oblanceolate leaves at top. Leaves ovate to oblong, petiolate. Flowers 
numerous, each solitary and axillary but appearing to form a cluster in the 
centre of the tuft of leaves, pedicellate. Calyx at anthesis tubular, 5-toothed, 
reticulate, greatly accrescent in fruit and becoming inflated and cartilaginous. 
Corolla narrowly infundibular, yellow (in our species). Stamens inserted above 
middle of corolla tube; anthers oblong, dehiscing by longitudinal slits. Fruit a 
glabrous capsule enclosed within the persistent calyx. Seeds numerous, com- 
pressed-reniform. A small genus of two (possibly three) species, mainly Tibetan. 


1. P. shebbarei (C.E.C. Fischer) Grubov; Mandragora shebbarei C.E.C. Fischer, 
P. tangutica sensu Sanjappa & Raju (402) and Zhang, Lu & D’Arcy (105) non 
Maximowicz 

Rosulate perennial. Stem to 10cm above ground. Leaves subcoriaceous, nar- 
rowly oblanceolate to narrowly elliptic, 40-120 x 12—30mm (excluding petiole), 
subacute, base decurrent into thick petiole 40—90(-110)mm, margins undulate, 
surfaces almost glabrous. Pedicels 6—7mm in flower, to 20mm in fruit, sparsely 
pilose with gland-tipped hairs. Calyx at anthesis rather fleshy, 8—-15mm, glandu- 
lar-pubescent outside; teeth lingulate, unequal, longest 2.5—-3mm, other 4c Imm 
shorter. Corolla yellow; tube 15-20mm, glandular-puberulent outside: lobes 
triangular or rounded-oblong, c 3 x 1.5mm, irregularly crenate, plicate and 
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reticulate inside. Filaments glabrous, c 3.5mm; anthers 1.5-2mm, oblong. 
Fruiting calyx 25—50(-60) x 13-35(—40)mm, goblet-shaped, narrowed towards 
apex but with relatively wide, open mouth; teeth triangular, 3-8mm deep, not 
closing mouth. Capsule 10-15 x 10-12mm, globose or subglobose. Seeds ¢ 3 
x 2.5mm, deep brown, testa granulate. 

Bhutan: N —- Upper Mo Chu district (Chomo Lhari); Sikkim: Tista River- 
Dorji La, Tista River-Kerang (402); Chumbi: Chomo Lhari, Phari. Sandy 
micaceous soils in cold arid high-alpine areas, 4420-5400m. June--July; fruits 
July-September. 

Sanjappa & Raju (402) provide the first records of this species from Sikkim, 
together with a good illustration, but misidentified their material as P. tangutica. 
P. tangutica Maximowicz is endemic to the Qinghai-Xizang Plateau (China); it 
is easily distinguished by its perfectly ovoid or pyriform (not goblet-shaped ), 
usually larger fruiting calyx 6—l1lcm which has a very narrow mouth almost 
closed by very small teeth 1—2mm. 

The habit, and the shape and colour of the flowers, show a remarkable 
convergence with Scrophularia przewalskii and the genus Oreosolen 
(Scrophulariaceae), both of which have similar habitats to P. shebbarei. 


5. HYOSCYAMUS L. 


Villous or glabrescent, annual, biennial or perennial herbs. Leaves entire to 
pinnatipartite. Inflorescence a bracteate spike or raceme. Flowers weakly zygo- 
morphic. Calyx tubular-campanulate, 5-dentate, accrescent in fruit. Corolla 
infundibular or campanulate with oblique limb. Stamens inserted near base of 
corolla, included or exserted. Fruit an operculate capsule. 


1. H. niger L.; H. agrestis Kitaibel ex Schultes 

Large, erect, widely spreading, coarse annual or biennial. Stems 20—100cm, 
often somewhat zigzag above, shortly glandular and villous with longer hairs 
sometimes up to 7mm. Basal leaves to 55 x 25cm, shortly petiolate: cauline 
5-18 x 2-9cm, sessile, amplexicaul; lamina ovate-oblong to oblong-lanceolate, 
entire or usually with 1-3 pairs of + large, triangular-lanceolate acute lobes. 
shortly glandular-pilose on veins and margins, surfaces minutely glandular. 
Inflorescence a bracteate raceme, elongating to 30cm in fruit; bracts leaf-like. 
Flowers sessile, + secund. Calyx 10-15mm in flower, 20-40mm in fruit, con- 
stricted in middle: lower part ventricose, densely villous. upper part membra- 
nous, prominently reticulate-veined, minutely glandular. with 5 short teeth. 
Corolla pale lurid yellow with dense network of purple veins and dark purple 
throat, broadly campanulate, 25—35mm, shortly pubescent outside on tube and 
lower part of lobes. Stamens included: anthers yellow. Capsule included in calyx: 
seeds pale brown, c 1.5 x 1.2mm, + reniform, coarsely reticulate. 
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Sikkim: Tindi. Field margins, farmyards and wasteground, 1980-3353m. 
May-July. 
Habitat data above based on Nepalese material. 


6. PHYSALIASTRUM Makino 


Perennial, shortly rhizomatous unarmed herbs. Stems with lax bifurcating 
branching pattern. Leaves alternate, entire, petiolate, alternately with and with- 
out an axillary lateral branch, those where the branch is suppressed appearing 
falsely paired. Flowers (1—)2(—3) in axils of the paired leaves or lateral branches, 
pedicellate. Calyx shortly campanulate or obconical-campanulate, shortly 
5-toothed at apex, pilose outside, greatly enlarging in fruit but not inflated, 
becoming muricate. Corolla rotate-campanulate; tube short, with 5 fascicles of 
barbules within; lobes broadly triangular, spreading at anthesis. Stamens 5; 
anthers opening by introrse longitudinal slits. Ovary bilocular; style filiform. 
Fruit a globose or ellipsoid berry, completely enclosed within accrescent calyx. 
Seeds numerous, orbicular-reniform, rugose-faveolate. 

Following (332), the Asiatic genus Physaliastrum is here treated as distinct 
from the American Leucophysalis Rydberg. 


1. P. yunnanense Kuang & Lu subsp. bhutanicum (Grierson & Long) D’Arcy & 
Zhang; Leucophysalis yunnanensis (Kuang & Lu) Averett subsp. bhutanica 
Grierson & Long 

Perennial herb 60cm—Im. Stems sulcate, pilose when young, later glabrescent. 
Petioles short (10—20mm); lamina elliptic or broadly elliptic, 40-160 x 
20—100mm, shortly acuminate, base cuneate-attenuate and + equal, surfaces 
sparsely pilose, becoming glabrous. Flowers usually in axillary pairs; pedicels c 
12mm in flower, c 25—30mm in (young) fruit. Calyx lobes c 4mm in flower, 
densely pilose outside, accrescent in fruit and then globose-ellipsoid, 14-25 x 
8-20mm, muricate externally. Corolla whitish, c 18mm diameter, tube and lobes 
densely and minutely pubescent outside; tube c 4.5mm, lobes 6—-7mm. Anthers 
ovoid, c 2.5 x Imm. Style c 13mm. Berry globose, to !7mm diameter. 

Bhutan: C — Punakha district (Rinchu-Kancham, type) and Mongar district 
(Khosa—-Tamj1). 1525-2000m. May-July. 

No other ecological information available for subsp. bhutanicum: subsp. yun- 
nanense (endemic to Yunnan) occurs in thickets from 1800—-2560m. No mature 
fruit of subsp. bhutanicum has been seen although small, immature fruits are 
present; details have been taken from material of subsp. yunnanense. 


7. PHYSALIS L. 


Annual or perennial herbs. Leaves usually alternate, petiolate, soft-textured, 
entire, sinuate or shortly lobed. Flowers solitary (our species) or paired in leaf axils, 
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pedicellate, nodding. Calyx campanulate, 5-lobed, much enlarged in fruit and 
becoming membranous and sometimes brightly coloured. Corolla broadly cam- 
panulate, white or yellow (sometimes with purplish spots near base), S-angled or 
5-lobed. Stamens inserted near base of corolla; anthers dehiscing longitudinally, 
shorter than filaments. Ovary bilocular. Fruit a globose berry enclosed within 
persistent calyx. Seeds numerous, reniform, compressed, with curved embryo. 

P. alkekengi L., with an orange or red fruiting calyx and white corolla, ts 
widely cultivated but so far does not seem to have been recorded from our area. 


1. Calyx at anthesis c 2.5mm; corolla 4-6mm, usually without purple spots; 


plant subglabrous or pubescent but not villous ............. 1. P. divaricata 
+ Calyx at anthesis 4—9mm; corolla with purple spots at base or a dark centre; 
plant villous or densely pubescent ............... 0. cece eee ee eee e eee eee eens 2 


2. Calyx 7-9mm at anthesis, pedicels 8—12mm (slightly longer than calyx) 
2. P. peruviana 
+ Calyx 4-6mm at anthesis, pedicels subequal to calyx....... 3. P. pubescens 


1. P. divaricata D. Don; P. minima sensu F.B.I. non L., P. indica Lamarck var. 
indica, P. indica var. microcarpa Nees. Fig. 91d-f. 

Diffusely branched annual 15—45cm, pubescent or usually subglabrous. 
Petiole to 40mm; lamina ovate, 30-85(—110) x 15—40(—70)mm, acute or acumi- 
nate, base cordate or oblique, margin sinuate, repand or subentire. Pedicels 
5—10(—12)mm at anthesis. Calyx campanulate, c 2-2.5mm at anthesis, 15—25mm 
in fruit and globose-ovoid, pubescent; lobes triangular, 0.5-Imm and c %-% 
x tube at anthesis. Corolla yellow, without basal spots, 4-5(-6)mm: lobes 
acute, pubescent. Filaments c 2mm; anthers c !mm. Berry orange, globose, c 
10mm diameter. Seeds c 2mm, brownish-yellow, minutely reticulate. 

Bhutan: S — Phuntsholing district (near Phuntsholing), Gaylegphug district 
(Gaylegphug), C — Punakha district (Wangdu Phodrang). Mongar district 
(Autsho), Tashigang district (Kheri (38), Shalli): Darjeeling: Rakti (97a): 
Darjeeling/Sikkim: unlocalised (Hooker collection). Wasteground, edges of cul- 
tivation (e.g. of maize and foxtail millet) and river shingle, 200-1400m. April- 
July(—November in Kurseong (97a)). 

P. angulata L., similar to P. divaricata in its nearly glabrous stems and leaves 
but differing in its larger calyx c 7mm at anthesis with narrowly linear-lanceolate 
lobes almost as long as the tube, occurs in Nepal but has not yet been recorded 
from Sikkim or Bhutan. It is native to the Americas (Manitoba to Argentina) 
but is widely naturalised in the Old World. 


2. P. peruviana L.; P. edulis Sim. Eng: Cape gooseberry. 

Erect, branched perennial 30—-100mm, villous-pubescent, indumentum often 
dense. Leaves ovate or ovate-cordate, 45-140 x 35-105mm, shortly acuminate. 
base cordate to obtuse, margin sinuate to repand or dentate or almost entire. 
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villous-pubescent on both surfaces; petiole 10-60mm. Pedicels 8—12mm at 
anthesis (slightly longer than calyx), slightly lengthening in fruit. Calyx 7-9mm 
at anthesis, 35-40 x c 25mm in fruit, divided to near middle; lobes 3—4mm at 
anthesis, ovate-triangular. Corolla yellow with conspicuous, pubescent choc- 
olate-brown or purple blotches (c 3 x 4—Smm) at base, 10-12mm (12—20mm 
diameter), sparsely pubescent outside and with shallowly triangular, shortly 
acute, ciliate lobes. Filaments 3—4mm; anthers 2.3—3.5mm, bluish. Berry orange, 
globose, 12—14mm diameter. Seeds c 2.4mm, brown, minutely reticulate. 

Darjeeling: Darjeeling, Kariabasti (97a); Sikkim: Great Rangit Valley and 
below Gangtok. River shingle and wasteground, and as an escape from culti- 
vation, 1220-2135m. April-November; fruiting October—January. 

Native to tropical America; widely cultivated on account of its edible fruits. 


3. P. pubescens L. 

Similar to P. peruviana in being villous-pubescent, its corollas having a dark, 
pubescent eye, but calyx at anthesis only 4-6mm long; pedicels mostly subequal 
to the calyx. 

Bhutan: C — Mongar district (Autsho). Weed of maize, c 1000m. June. 

Only one specimen seen from Bhutan; first recorded in 1992. It has also been 
collected in C Nepal. 

A native of the Americas from Massachusetts to Argentina, P. pubescens is 
naturalised in many of the warmer parts of the Old World. 


8. CAPSICUM L. 


Short-lived perennial herbs or low shrubs, often cultivated as annuals. Stems 
glabrous or pubescent; hairs simple, sometimes glandular. Leaves petiolate, simple, 
entire, ovate or elliptic. Inflorescence of 1 or more axillary fasciculate flowers; 
pedicels usually recurved at anthesis, erect or recurved in fruit. Calyx cyathiform 
or shortly tubular, truncate or with 5 or 10 short teeth, not enclosing fruit. 
Corolla small, rotate, white or yellowish, deeply 5-lobed. Stamens 5; filaments 
inserted at base of corolla tube; anthers usually blue or purplish, opening by 
longitudinal slits. Ovary bilocular, glabrous, many-ovulate. Fruit a dry, coriaceous 
or fleshy berry; loculi with large air-spaces. Seeds lenticular, flattened. 

Both species are native to C and S America, widely cultivated elsewhere for 
their hot, edible fruits (peppers or chilli). 


1. Pedicels 1(—2) at each node after the first; calyx conical; corolla white 

WITHOUT Yello W LIN BE acters seeds ae kee re rca danvinsstee a eins 1. C. annuum 

+  Pedicels (1—)2—4(-6) at each node after the first (care! look for scars where 
pedicels have fallen); calyx cup-shaped; corolla yellowish-green or cream 

2. C. frutescens 


1. C. annuum L. Eng: Chilli pepper. 
Short-lived perennial usually cultivated as an annual, 30—75cm, herbaceous 
or slightly shrubby: branches glabrous or shortly pubescent. Petioles 540mm: 
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lamina ovate or elliptic, 15-80 x 5—45mm, acute, usually cuneate or attenuate, 
less commonly obtuse or truncate, glabrous or glabrate except sometimes for 
spreading hairs on veins beneath. Pedicels | (very rarely 2) per node, 5--30mm 
in fruit. Calyx conical, c 2.5mm, sometimes with rows of papillae outside. 
Corolla pure white, c 9mm; lobes 4.5-S5mm, acute. Anthers blue or turquoise, 
1-1.4mm. Berry ovoid-acuminate and sometimes falcate (var. acuminatum 
Fingerhuth) or globose (var. aviculare (Dierbach) D’Arcy & Eshbaugh [var. 
baccatum (L.) Kuntze]), green at first, turning yellow then red when mature, 
10-SO x 8—35mm. 

Bhutan: S — Phuntsholing district (Torsa River), Gaylegphug district ( Taklai 
Khola E of Gaylegphug), Deothang district (Deothang); Sikkim: Tista. On dry 
shingle, and also cultivated, 200-1425m. May-June. 

According to J.R.I. Wood (pers. comm.), this species is only grown in expatri- 
ates’ gardens and is not eaten by the Bhutanese. 


2. C. frutescens L. 

Like C. annuum but a diffuse shrub 1—1.5(—2)m, the branches usually more 
zigzag and more densely pubescent; leaves acuminate at apex: pedicels 2—3(-6) 
per node, !0—25mm in fruit; calyx cup-shaped; corolla pale yellowish-green or 
cream; fruit usually narrowly cylindrical, turning red or rarely black when 
mature. 

Bhutan: S — Deothang district (Deothang); Darjeeling/Sikkim: unlocalised 
(Treutler collection). Cultivated, c 1000m. June (but probably flowering and 
fruiting all year). 

The fruits of this species take longer to mature than those of C. annuum and 
it can only successfully be grown in more tropical regions. They are used 
medicinally to cure headaches. 

The ‘national vegetable’ of Bhutan, grown everywhere. The plants are at first 
grown in nurseries in warm valleys, and are transplanted as seedlings into frost- 
sensitive regions in May. The fruits are ripe in September—October and are 
dried on house roofs in the autumn. The usual varieties grown in Bhutan have 
large, elongate-ovoid fruits (J.R.I. Wood, pers. comm.). 


9. SOLANUM L. 


Herbs, lianas, shrubs or small trees. unarmed or armed with prickles or spines, 
often with stellate hairs. Leaves simple or lobed (rarely pinnate). Flowers usually 
in cymes or racemes, often extra-axillary but also sometimes axillary or leaf- 
opposed, rarely solitary. Calyx campanulate or cup-shaped, 5-lobed, enlarging 
in fruit or not. Corolla rotate or shortly campanulate, actinomorphic or slightly 
zygomorphic: lobes 5, spreading or recurved. Stamens attached near mouth of 
short corolla tube, exserted, the anthers often forming a cone, opening by 2 
apical pores and occasionally also by longitudinal slits. Fruit a variously col- 
oured berry. Seeds compressed, discoid. 
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S. wendlandii Hook.f., a native probably of C America, has been recorded 
from E Nepal (Sanguri Lekh) and might occur in our area as an ornamental 
which could become naturalised. It is a very distinctive climbing species with 
small (1—1.5mm) prickles on the stems, petioles and midribs, variable but mainly 
imparipinnate leaves (usually 2—4 pairs of leaflets), and showy cymose inflor- 
escences of large deep mauve corollas c 45mm diameter which are completely 
glabrous and whose midribs are produced into a pointed tip c 5mm. It has been 
keyed out below. 


l. 
+ 


2 


Veli 
+ 


Planis dmariied a Gacivestatitendmdalast eit atiaee sd aw rata telenate vend: 2 
Plants armed with spines or prickles at least on stem ..................04. 13 
Leaves and stems woolly or stellate-pubescent .................00 0 cece eee eee 3 
Leaves and stems neither woolly nor stellate-pubescent, usually glabrous 

d 


Herb; berry 25—-230mm, often elongate, globose or ellipsoid 
17. S. melongena 


Shrub or small tree; berry 6—15mm, globose ...................... 2 eee ae 4 
Leaves lobed, with + truncate base ............. cece eee eee eee 3. S. kurzii 
Leaves entire, with cuneate or obtuse base ............. cece cece eee eee eee es 7 
Berries green, 6—8mm diameter; leaf base + truncate .......... 3. S. kurzii 


Berries yellow, 18—22mm diameter 
S. mirikense (see note under S. mauritianum) 


Flowers creamy white; small auricle-like leaves absent ..... 1. S. erianthum 
Flowers bluish-violet; small auricle-like leaves present in leaf axils 
2. S. mauritianum 


SHUN OF HAMA wtic tide tant eiae cosa ner Peaadas pene alesse ener eee eee 8 
CEB civcebasotas oatees  Ueee e ee e eeea 1] 
liana. or Scrambling SHU DavstasisiabaGsagscegecsem tee scodemeriorsastacwes 9 
Erect: non-scrambling: Shr: sac cous vemensocedaas ea thet habeas eed 10 


Corolla 7~10mm, purple or violet, each lobe with 2 green basal spots 
8. S. dulcamara 
Corolla 20-50mm, white, mauve or pale purple........ 9, S. seaforthianum 


. Leaves 40-80 x 10—20mm; calyx lobes triangular-lanceolate; inflorescence 


a 1—3-flowered CyMe............. cece cece e eee e tenet eee ee 7. S. pseudocapsicum 
Leaves 80-220 x 30—-70mm; calyx cupular with very shallow lobes; inflor- 
escence a= 12-Oweted FaCeme 5 avswewni ws etre ehiesu ta dan eats 4. S. spirale 
Tuberous; corolla lobes 8—l2mm ......................00005 10. S. tuberosum 
Not tuberous; corolla lobes c 5mm ..............0 00. e cece cence teen e eee 12 
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. Peduncle 8—35mm, longer than 3—10mm pedicels; mature berry black 


5. S. americanum subsp. nodiflorum 
Peduncle 2—6mm, shorter than 4—9mm pedicels; mature berry red 
6. S. villosum subsp. puniceum 


. Most or all stem prickles pubescent or villous towards base............. 14 


All stem prickles completely glabrous ............... 0.0.0 ccc eeee eee eee es 15 


. Corolla white; stem glandular viscid with simple hairs only; upper surface 


of leaves with simple hairs, lower surface stellate-pubescent.. .. 14. S. viarum 
Corolla mauve; young stem stellate-pubescent; both leaf surfaces with stel- 
late hairs, lower surface tomentose .................0 cece eee sees 12. S. anguivi 
5 OPO ACW he ye fcc cna eivtnSo @yO Ra abd nue RG a aa a a ee eh eataes 16 
Corolla blue, mauve or violet .......... 00.0. cece cece sce e tee eeeceeseeeeneees 17 


. Stems very densely patent-hirsute with yellowish simple hairs c 1.5mm; 


leaves with simple hairs only; anthers c 3.5mm....... 13. S. aculeatissimum 
Stems densely stellate-pubescent; leaves stellate-pubescent; anthers 
5. SOM 4 caccseteaes doen ere iaeate hie tec aaneies 11. S. torvum 


. Climber with many leaves imparipinnate; corolla 40—45mm diameter, glabr- 


ous; prickles 1—1.5mm 
S. wendlandii (see note at end of genus description, above) 


Combination of characters not as above ............. cee cece eee eee eens 18 
. Berry enclosed in calyx; undershrubs ................... cece cece eens 19 
Berry not enclosed in the calyx; herbs ............ 0.0 ec cece eee ences 20 


. Inflorescences less than S5cm; peduncles less than 5mm; corolla white 


16. S. griffithii 
Inflorescences more than 5cm: peduncles more than 5mm: corolla mauve 
OE DMG og nina Saas aden enna eta yen te deer een teat enetass 15. S. barbisetum 


Very densely spiny prostrate herb; berry 15—20mm, globose, yellow 

18. S. virginianum 
Sparsely spiny or unarmed erect cultivated herb: berry 25—230mm, usually 
dark purplish. globose or usually ellipsoid and elongate.. .. 17. S. melongena 


1. S. erianthum D. Don: S. verbascifolium sensu F.B.I. non L. Dz: Namphai (38): 
Nep: Burbee (34). 


Unarmed shrub or small tree (60cm—)1—6m. Young branches terete. densely 


stellate-tomentose, older ones with greyish bark: hairs shortly stalked 
(0.3-0.5mm) with numerous (15-20) rays. Leaves lanceolate-elliptic, 100-300 
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x 50-130mm, long-acuminate, base obtuse or shortly cuneate, dull dark green 
or brownish-green and sparsely stellate above, greyish-tomentose beneath with 
stellate hairs; petiole 10-S5mm; axils lacking small auricle-like leaves, 
Inflorescence a dense, axillary, long-pedunculate corymbose cyme near tip of 
branch; peduncle 3—14cm. Calyx 6—8mm, stellate-tomentose outside and less 
densely inside; tube 3.5-Smm, lobes ovate, 2.5-3mm. Corolla white (often 
creamy), 8—12mm; lobes 4—5mm, densely stellate outside and much more spar- 
sely (but not glabrous) within. Anthers yellow, dehiscing by terminal pores. 
Berry globose, c 10mm diameter, yellow; seeds ovate-discoid, c 1.5 x 1.2mm, 
reddish-brown, reticulate. 

Bhutan: S — Deothang district (Diwangiri), C -Thimphu, Punakha, Tongsa 
and Tashigang districts; Darjeeling: Kalimpong, Munsang, Pul Bazar; Sikkim: 
Great Rangit Valley etc.; W Bengal Duars: Jalpaiguri. Shrubberies, 250—1450m. 
Flowering and fruiting most of year. 

The fruit is used as an edible vegetable in Sikkim (352). 


2. S. mauritianum Scopoli; ?S. mirikense Mukhopadhyay 

Stout unarmed shrub or small tree 2—3(—4) m. Stems terete, bifurcating, brittle, 
densely floccose-pubescent; hairs dendroid, pale yellowish-green or yellowish- 
brown, long-stalked (0.5—l1mm) with relatively few (7-10) rays. Leaves ovate- 
elliptic, 140-290 x 70—110mm, gradually acuminate, base cuneate, entire, dark 
green above with numerous branched hairs, paler and densely felted beneath 
with stellate and dendroid hairs; petiole 15—45mm; each leaf axil subtended by 
a pair of small auricle-like cordate leaves 8-20mm. Inflorescence a long- 
pedunculate, erect corymbose cyme 4—7(—15)cm across, of numerous small 
flowers; peduncle 5—13cm. Calyx c 5mm, campanulate, densely stellate outside; 
tube c 3mm, lobes c 2mm. Corolla pale bluish-violet or lilac, 10—11mm; tube 
stellate above, glabrous below; lobes stellate outside, glabrous inside, becoming 
patent. Anthers c 1mm, dehiscing by an introrse apical pore. Berry 10—15mm 
diameter, orange yellow turning dull brown, densely stellate-pubescent. Seeds 
discoid, c 2 x 1.5mm, cinnamon-coloured, reticulate. 

Darjeeling: Observatory Hill, Singtam, Lebong, Ging etc. (all 333). Cultivated 
for ornament and now sometimes naturalised, 1200—1700m. March-April. 

Native of Uruguay and S Brazil. 

S. mirikense, recently described from Mirik, Darjeeling (1700-1900m), and 
characterised by unarmed habit, sinuate-lobed acuminate leaves. blue flowers c 
lcm, and yellow berries 1.8—2.2cm diameter, is possibly synonymous with this 
recent alien introduction; however, its berries were described as slightly larger 
than given here for S. mauritianum, its leaves were described as sinuate-lobed, 
not entire, and its flowering time is reputedly different (August-December, 
rather than March-April). Its lobed leaves are shared by S. kurzii, but the 
berries of the latter are much smaller and green, not yellow. Mukhopadhjay 
allied S. mirikense with the armed species S. indicum L. (probably meaning S. 
anguivi Lamarck); its taxonomic status needs further investigation. 
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3. S. kurzii Prain 

Unarmed shrub or small tree |-1.3m. Young branches densely rusty stellate- 
tomentose all round, older parts grey with 2 broad rows of stellate hairs. Leaves 
ovate, (30-)45-100 x (20-)30-85mm, deeply and obtusely lobed with 2-4 
wide lobes per side, obtuse or subacute at apex of all lobes, base truncate, upper 
surface stellate-pubescent (rays 5-7, unequal and all orientated + towards leaf 
apex), lower surface densely stellate-tomentose; petiole 15-40mm, stellate- 
tomentose. Inflorescence a pedunculate, extra-axillary racemose cyme: peduncle 
15—30mm; pedicels 10—15mm, rusty-tomentose. Calyx small, appressed to fruit 
and not reflexed. Corolla blue, with white margins to lobes and green mid-veins. 
to c 9mm; lobes oblong-lanceolate, acute, one longer than other 4, mealy outside 
and stellate along mid-vein inside. Anthers c 5mm, oblong-linear. Fruit (not 
seen) a globose, glabrous, bitter, green berry 6—8mm diameter. 

Bhutan: C — Tongsa district (Birti (38)); Darjeeling: Rishep: Sikkim: unlocal- 
ised (391). Roadsides etc., 650—1220m. April-May. 

In Assam, the fruit is cooked and eaten, and is also used medicinally for liver 
complaints and malaria, and to cure eye diseases in poultry (352). 


4. S. spirale Roxb. 

Unarmed shrub 60cm—4m. Branches erect, greyish. glabrous, with 2 sharp 
longitudinal midges. Leaves elliptic or elliptic-obovate, 80-220 x 30-70mm., 
acute or acuminate, base cuneate-attenuate and often slightly unequal, minutely 
puberulent above but glabrous beneath; petiole 10-40mm; each leaf subtended 
by a much smaller, caducous elliptic leaf. Flowers in numerous, spirally 
arranged, extra-axillary, 3—12-flowered pedunculate racemes; peduncle 5-20mm; 
pedicels 5—15mm in flower, 20-30mm in fruit. Calyx cupular with very shallow, 
broad, minutely ciliate lobes. Corolla white, 8-10mm, deeply divided into 5 
elliptic lobes 6—8mm, nearly glabrous. Anthers c 3.5mm. Fruit a globose. yellow 
or orange, bitter berry (8.5—)11—15mm. Seeds discoid, somewhat concave with 
thickened margins, c 4 x 3.5mm, obscurely and finely reticulate. 

Bhutan: C — Tongsa district (below Shamgong), Mongar district (Lingtsi, 
Shonga, Mongar), Tashigang district (Kulong Chu near Shali). Warm broad- 
leaved and mixed evergreen forest, 1675-1750m. June-August; fruits August— 
April. 

The leaves and fruits are eaten as a vegetable in Assam. 


5. S. americanum Miller subsp. nodiflorum (Jacquin) Henderson; S. americanum 
var. nodiflorum (Jacquin) Edmonds, S. americanum var. patulum (L.) Edmonds, 
S. nigrum auct. ind. non L. Fig. 90a-c. 

Much-branched unarmed weedy annual with suffrutescent base, 20—70cm. 
Stems sparsely to moderately appressed-pubescent, hairs all eglandular. Leaves 
ovate to ovate-rhombic, 15-100 x 6—-SOmm, sometimes with a pair of basal 
leaflets, acute or acuminate, base cuneate. margin sinuate-dentate or entire. 
surfaces subglabrous to sparsely pubescent; petioles 840mm, a petiolate simple 
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leaf arising opposite a compound leaf or branch (‘maurelloid branching’), 
Inflorescence a few (3-8)-flowered, pedunculate, umbellate extra-axillary cyme, 
arising a short distance below, and on same side of stem as, each compound 
leaf or leafy branch. Peduncle 8—35mm. Pedicels 3-10mm, shorter than ped- 
uncle. Calyx 0.6-2mm, cupular; lobes 0.3-0.6mm, ciliate-margined. Corolla 
white (lobes sometimes with purple mid-vein), c 5mm; lobes triangular-acute, c 
2.5mm. Stamens |.5-2mm, with ventro-apical pore and finally opening also by 
a longitudinal slit. Berry green at first, finally black, 5—-9(-10)mm diameter, 
globose. Seeds c 1.5mm, discoid, minutely reticulate-foveolate. 

Bhutan: S — Samchi (117), Phuntsholing, Chukka, Gaylegphug (117) and 
Deothang (117) districts, C — Thimphu and Tongsa districts; Darjeeling: 
Darjeeling, Lebong, Sukna terai etc.; Sikkim: Tista, Yoksam—Bakhim. 
Roadsides, field margins, vegetable plots and waste places near habitation, 200- 
2800m. Almost throughout the year; flowering of young plants appears to begin 
in August-September. 

All material seen from Darjeeling, Sikkim and Bhutan labelled ‘S. nigrum L.’ 
belongs to S. americanum, which differs from S. nigrum by its umbellate cymes 
and smaller flowers. 

Fruit edible; fruit and leaf used against coughs in our area, various parts used 
for a wide variety of medicinal purposes in much of India (352, as ‘S. nigrum’). 


6. S. villosum Miller subsp. puniceum ( Kirschleger) Edmonds; S. alatum Moench, 
S. rubrum Miller, S. miniatum Bernhart 

Weedy unarmed annual !0—60cm, drying yellowish-green or somewhat glau- 
cous. Stems subglabrous to moderately densely appressed-pubescent; glandular 
hairs absent. Leaves ovate, 15-150 x 10—90mm, coarsely sinuate-dentate 
(especially in lower half) or subentire, acute or bluntly acuminate, base cuneate 
to truncate, sometimes with a pair of small leaflets; upper surface subglabrous 
or sparsely pilose, lower surface sparsely pilose; petiole S-60mm. Inflorescence 
an extra-axillary, sub-umbellate or condensed-racemose cyme; peduncle 2—6mm, 
shorter than pedicels; pedicels 4-9mm, appressed-pubescent. Calyx 2—2.5mm, 
divided to near base; lobes elliptic, acute, ciliate-margined, reflexed in fruit. 
Corolla white, 4—Smm; lobes ovate-elliptic, acute, shortly pubescent outside. 
Stigma pubescent, 2-lobed. Berry globose, red, 6—-8mm diameter. Seeds ovoid, 
compressed, c 2 x 1.2mm, reticulate-foveolate. 

Bhutan: C — Thimphu district (Nimchling (71)). In similar habitats to S. 
americanum, ¢ 2200m. Fruits June onwards. 

Only one record of this species is known from our area; it has been much 
confused in the past with S. nigrum, which like the closely allied S. americanum 


Fic. 90. Solanaceae. a—c, Solanum americanum subsp. nodiflorum: a, flowering shoot (x 2): b, 
flower (x 6); c, fruit (x %). d-f, Solanum torvunr. d, flowering shoot (x 1%): e, flower (x 3); 
f. fruit (x Y%). ga, Lyceianthes crassipetalum: g. leaf and inflorescence (x %): h. flower (x 3): 
1, fruit (x 2). Drawn by Glenn Rodrigues. 
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belongs to sect. Solanum of which it is the type species. Subsp. villosum, with 
yellow berries, has not been recorded from our area so far but should be 
searched for. 


7. S. pseudocapsicum L. Eng: Jerusalem cherry. 

Unarmed shrub (sometimes herbaceous), 90—120cm. Branches ascending, stri- 
ate, greyish, appearing glabrous although actually very minutely puberulent at 
least when young. Leaves lanceolate or elliptic-ovate, rather narrow, 40-80 x 
10—20mm, entire or weakly repand, acute or obtuse, base cuneate or attenuate, 
decurrent, surfaces glabrous; petiole 5~10mm. Inflorescence a 1-—3-flowered 
pedunculate axillary or extra-axillary cyme; peduncle short; pedicels 6—-7mm at 
anthesis, 8—10mm in fruit. Calyx lobes 3—5mm in flower, triangular-lanceolate, 
accrescent in fruit. Corolla white, rotate, 10-l14mm diameter; lobes c 6 x 
2.5mm, glabrous. Anthers orange-yellow, c 2.5mm, oblong. Style c 5mm. Berry 
globose, 8—15mm diameter, scarlet. 

Darjeeling: Kurseong, St Mary’s (both 97a). Cultivated as an ornamental; 
flowering and fruiting almost throughout the year. 


8. S. duleamara L. Eng: Woody nightshade. 

Scrambling unarmed shrub 60—200cm or more. Stems slender, woody at base, 
glabrous or minutely pubescent. Leaves ovate or oblong-lanceolate, 20-90 x 
5—65mm, acuminate (sometimes rather bluntly), base cordate, truncate or obtuse 
(occasionally with 1-2 pairs of lateral leaflets), + glabrous; petiole 8-30mm, 
slender. Inflorescence a lax, pedunculate, extra-axillary repeatedly dichotomous 
cyme, 6—25-flowered; peduncle 10—55mm. Pedicels 5—6mm in flower, to 15mm 
in fruit, pendent. Calyx cupular, 1.5-2mm, lobes very shallow and short (c 
0.2mm) forming a remotely scalloped margin, minutely pubescent on margins. 
Corolla purple or violet, 7—l0mm, lobes triangular-lanceolate, becoming 
recurved, each with 2 green basal spots, pubescent on margins and near tips. 
Anthers bright yellow, 2.5-4mm, connivent forming a cone. Style c Smm, 
exceeding anther cone. Berry 8—10mm, ovoid-globose, green at first, turning 
yellow and finally scarlet (all colour stages often present in same cyme). Seeds 
2—2.5mm, minutely reticulate. 

Bhutan: C — Tongsa district (Rukubje); Darjeeling: Rumman, Rithu Valley: 
Sikkim: Chunthang. Wasteground, edges of cultivation etc., 1830—-2590m. 
June—July; fruits September-November. 


9. S. seaforthianum Andrews; S. jasminoides sensu Mukherjee (218) non Paxton 

Unarmed, high-climbing liana, 1—5m; stems green at first, becoming woody, 
almost glabrous. Leaves ovate, 45-70 x 15—45mm, usually a mixture of simple, 
pinnatifid or pinnately lobed on same plant, acute to shortly acuminate, base 
cuneate, truncate or very shallowly cordate, sparsely and minutely puberulent 
above, subglabrous beneath: petiole 15-30mm. Inflorescence a ternately 
branched panicle, leaf-opposed or appearing terminal: pedicels slender. 4— 10mm. 


1054 


9. SOLANUM 


thickened and clavate below calyx. Calyx 1-3mm, divided almost to base into 
broadly ovate lobes 1-3 x 1-2.5mm with extremely narrow whitish margins. 
Corolla white (Darjeeling (218)), bluish, pinkish or purplish, 2--Scm diameter; 
lobes narrowly elliptic, 12-15 x c 3mm. Berry (not known from Darjeeling) 
10—20mm diameter, scarlet, juicy. 

Darjeeling: Government College Campus (218), Darjeeling (71), both as S. 
jasminoides. 

Although the specimens on which the Darjeeling records are based have not 
been seen, they are referred to S. seaforthianum because Mukherjee (218) 
described the Darjeeling plants as having some leaves irregularly pinnatifid or 
pinnate, and on leaf size. S. jasminoides 1s like S. seaforthianum, but in the 
material seen none of the leaves are compound and the leaves are al! smaller 
(15-30 x 8-l16mm) than described by Mukherjee (50-60 x 25-37.5mm). The 
correct identity of the Darjeeling plants is uncertain but they seem to fall more 
within the range of S. seaforthianum and that name has therefore been provision- 
ally used here. S. seaforthianum, which is probably native to the Caribbean, 1s 
widely cultivated and naturalised in many countries of warm regions. 


10. S. tuberosum L. Eng: Potato. 

Unarmed tuberous perennial 60—90cm. Stems erect. branched, pubescent. 
Leaves imparipinnate, 70-220 x 50-150mm, with 3-5 pairs of leaflets and 
much smaller, + orbicular intercalary leaflets; principal leaflets increasing in 
size towards leaf apex (terminal one 30-100 x 12-60mm), abruptly short- 
acuminate, base shortly cuneate, petiolulate; petiole 10-100mm. Inflorescence a 
terminal, few-flowered paniculate cyme, c 4-5 x 6-—7cm; peduncle 7—l6cm; 
pedicels 8—25mm, articulated just below calyx. Calyx campanulate, 6-8mm, 
divided to c %, pubescent; lobes ovate, c 4mm. Corolla white or pale mauve, 
pendent, 12—25mm diameter; lobes 8—12mm, ovate, pubescent. Anthers yellow. 
4—5mm. Style minutely but densely pubescent as far as anther apices, uppermost 
part exceeding anthers and glabrous; stigma minutely puberulent. Fruit a rarely 
produced berry. 

Bhutan: C — Tongsa district (Shamgong). Cultivated as a crop (potato) in 
fields and gardens, 1980—2590m. June. 

A major commercial crop in Bhutan, the tubers being exported by truck to 
India. The principal areas of commercial cultivation are all at c 2500-2800m, 
around Chapcha, Phubjikah, Bumthang, Dremtse and Khaling. Potatoes are 
also grown for local consumption throughout Bhutan (J.R.I. Wood. pers. 
comm.). 


11. S. torvum Swartz; S. stramonifolium sensu Roxb. non Jacquin. Nep: Bin (38). 
Fig. 90d-f. 

Sparingly armed shrub (sometimes flowering as a tall herb). 60cm—2.5m. 
Branches densely stellate-pubescent when young, sometimes ferrugineous. 
Prickles few, usually confined to stems, occasionally also on petioles and near 
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base of midribs, glabrous. Leaves ovate in outline, 70-200 x 40-—120(-180)mm, 
subentire or usually deeply 2—3-sinuate, lobes (when present) acute, apex acute 
or shortly acuminate, base unequally cuneate, upper surface stellate-pubescent 
(hairs usually with 8 unequal rays), densely stellate-tomentose beneath: 
petiole 20—40mm. Inflorescence a dense, pedunculate, extra-axillary, branched, 
unarmed, many-flowered cyme; peduncle 5—30mm; pedicels 6—10mm in flower, 
15—20mm in fruit, with stalked stellate hairs and stalked simple glandular hairs. 
Flowers c 10mm, corolla slightly zygomorphic. Calyx 3.5-4mm, lobes + 
obovate, abruptly acuminate, not accrescent. Corolla white, one lobe slightly 
longer than other 4, all densely stellate-tomentose outside and with broad band 
of stellate pubescence along mid-vein inside. Anthers yellow, 5.5—7.5mm, linear, 
slightly unequal. Berry 10-15mm diameter, green turning bright yellow and 
finally orange, glabrous. Seeds c 2.2 x 2mm, discoid, pale olive, almost smooth. 

Bhutan: S — Samchi district (Dorokha (38), Kalapani), Phuntsholing district 
(Phuntsholing area, frequent), Gaylegphug district (Gaylegphug), Deothang 
district (Deothang), C — Tongsa district (Birti (38)); Darjeeling: Lohagarhi, 
Rishep, Manjitar etc.; Sikkim: Tista, Sombari, Pakhyong, etc.; W Bengal Duars: 
Jalpaiguri. Weed of disturbed ground by roadsides, plantations, forest margins 
and secondary growth, 200—1250m. Flowering almost throughout the year. 

Root used as an antidote to poison, leaves used against snake bite, enlarge- 
ment of the spleen, etc.; fruits eaten (352). 


12. S. anguivi Lamarck; S. indicum auct. non L., S. incanum auct. non L. Nep: 
Bin (38). 

Spiny shrub 50cm-—3m. Older branches with greyish, + glabrous bark; 
younger stems densely greyish stellate-tomentose. Prickles + numerous on stem, 
sparse or + absent on leaves, pedicels and calyces; stem prickles short 
(2.5-5.5mm), sparsely stellate towards base, usually hooked and often stout 
(thickest ones 4—-5.5mm broad at base, c 0.8-0.9 x as broad as long). Leaves 
ovate or oblong-ovate, 40-150 x 35-90mm, repand or lobed, acute, base 
unequally truncate; upper surface dark green, stellate-pubescent (rays 6-8, 
mostly equal but one usually up to twice as long as others); petiole S—30mm. 
Inflorescence an extra-axillary cyme of 4-15 flowers all of which are bisexual. 
Pedicels to 14mm in flower, 10—20mm in fruit, unarmed or with a few small 
prickles. Calyx 3-4mm, cup-shaped, densely  stellate-pubescent. Corolla 
18—20mm across; lobes 11-14 x 4.5—-5.5mm, densely stellate-tomentose outside, 
more sparsely stellate-pubescent inside. Anthers 5—7mm, equal. Ovary and style 
pilose. Berry globose, 8-10mm diameter, orange. 

Bhutan: S — Samchi district (Dorokha (38)), Gaylegphug district (Gaylegphug 
forests (38)), C — Punakha district (Punakha, Wangdu Phodrang, Khuru), 
Tongsa district (Tama); Darjeeling: Darjeeling, Munsang etc.; Sikkim: 
Pemayangtse; W Bengal Duars: Jalpaiguri. In thickets and wasteground usually 
near habitation, and by roadsides, 900-2300m. April—July; fruits May—January. 

Cultivated and often escaping. The fruits are used in curries in Sikkim. 
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Sometimes confused with S. incanum L.; the latter species, which has not been 
recorded from our area except as a misidentification, differs in having longer calyces 
(6—7mm), inflorescences with a mixture of solitary bisexual flowers and racemes 
of male flowers, and much larger yellow berries (25-30mm diameter). 


13. S. aculeatissimum Jacquin; S. Ahasianum Clarke var. khasianum 

Stout herb or undershrub 1—1.3m. Stems very densely patent-hirsute with 
yellowish simple hairs c 1.5mm, lacking stellate bases, and a much sparser 
indumentum of very short appressed hairs. Prickles fairly numerous, on stems, 
petioles and leaf veins only, straight or curved (especially below), glabrous. 
Leaves ovate, 80-220 x 60—170mm, lobed to c halfway with lobes often incised, 
acute, base slightly unequal, truncate or subcordate, veins very densely patent- 
hirsute, surfaces much less densely pilose with simple hairs; petiole 30-70mm. 
Inflorescence a |—4-flowered lateral extra-axillary or almost axillary raceme; 
peduncle almost absent; pedicels ]2—25mm. Calyx lobes c 6mm, densely hirsute 
but not prickly. Corolla white, lobes c 9mm, narrowly triangular-lanceolate, 
almost glabrous outside. Stamens all equal, anthers c 3.5mm. Style equalling 
tips of anthers. Berry globose, to c 20mm, green mottled white, turning yellow, 
glabrous. Seeds discoid, somewhat reniform, c 3 x 2.5mm, orange-brown, 
faintly ridged. 

Darjeeling: Kurseong (69); Sikkim: Gangtok—Saramsa (69). Roadsides etc., 
1500-1600m. April—June. 

Records of this species from Sikkim and Darjeeling require confirmation; 
they may be referable to S. viarum. S. aculeatissimum seems to be restricted to 
Khasia, the Brahmaputra Valley and northern Myanmar (Burma) but might 
occur in easternmost Bhutan; a description, based on material from Khasia and 
Myanmar, has therefore been provided. The species is a native of C America 
which is widely cultivated in tropical countries as a source of solasodine. 


14. S. viarum Dunal; S. myriacanthum auct. non Dunal, S. khasianum Clarke 
var. chatterjeeanum Sen Gupta. Nep: Kachera kanra. 

Spiny herb or undershrub 50—150cm. Stems densely patent-villous with whit- 
ish-grey, thin, simple, viscid-glandular hairs (stellate hairs absent). Prickles 
present on stems, petioles, both leaf surfaces, pedicels and calyces (very few), 
pale yellow, 6—25mm, mostly acicular but with few shorter hooked prickles on 
stem only, the acicular ones villous towards base. Leaves broadly ovate to 
suborbicular, 45-140 x 45-125mm, shallowly or deeply lobed, lobes and apex 
subobtuse or acute, base almost equal, truncate or subcordate; veins densely 
patent-villous with simple hairs, upper surface less densely villous, lower surface 
with scattered 3—4-branched weak, silvery stellate hairs. Flowers extra-axillary, 
solitary or in groups of up to 3, andromonoecious (at least some apparently 
male-only) with only basal ones fertile. Pedicels 6—12mm in flower, 12—20mm 
in fruit, villous and with a few short slender prickles. Calyx c 4.5mm, lobes 
triangular-lanceolate, c 3mm, villous with very few small prickles. Corolla white. 
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rotate, lobes c 7mm, sparsely villous outside especially towards apex, glabrous 
inside. Anthers narrowly flask-shaped, 5.5—6.5mm, equal, glabrous, pale yellow. 
Style c 9mm and slightly exceeding anthers. Berry globose, densely pubescent 
and green with white mottling when young, yellow when mature. Seeds c 2mm, 
discoid, strongly flattened, finely reticulate. 

Bhutan: S — Phuntsholing district (Torsa River), Chukka district (E of 
Jumuag), Deothang district (near Deothang), C — Punakha district (Lobesa 
area), Mongar district (Rewan); Darjeeling: Labha, Algarah; W Bengal Duars: 
Jalpaiguri. Evergreen oak forest, fields and field margins, shingle and roadsides, 
200—2100m. May—October; fruits June—February. 

Native of S America (Brazil, Paraguay, Mexico); introduced in India, Nepal, 
Myanmar (Burma) etc. and grown for medicinal purposes (a source of solasod- 
ine). The fruit is used to treat a variety of ailments, including asthma, bronchitis, 
coughs and colds, toothache and tooth decay, and as an abortifacient (352). 
Seeds used as a contraceptive, for menstrual complaints and for ‘worms in the 
teeth’; fruits used to treat toothache and wounds (352). 

Frequently misidentified as S. khasianum (S. aculeatissimum), S. myriacanthum 
or S. melongena. The following literature records of S. myriacanthum may also 
all belong to S. viarum: from Bhutan: S — Samchi district (Chongkar and 
Dorokha (38)), Gaylegphug district (Sureylakha (38), Deothang district (38)), 
C — Thimphu district (Paro Valley (38)), Punakha district (Punakha (38)), 
Tongsa district (Birti, Rani Camp—Tama (38)); Darjeeling: Kurseong (69); 
Sikkim: Gangtok—Saramsa (69). 


15. S. barbisetum Nees 

Spiny undershrub 30-100cm. Stems sparsely stellate-pubescent (rays 6-7, 
somewhat unequal, often one prolonged into a setule, all weak and slender). 
Prickles numerous, present on stems, petioles, main leaf veins and calyces, 
2—8mm, straight, tapering from broad base, glabrous. Leaves paired; petiole 
45-60mm; blade rather broadly ovate, 75—280 x 40—210mm, sinuate with 4-5 
coarse acute lobes per side, acute, base almost equally obtuse, shortly cuneate 
or subtruncate, surfaces hirsute to villous with long thin setules 1—2mm arising 
from stellate bases (rays 4—9). Inflorescence an extra-axillary shortly pedunculate 
scorpioid raceme 5--10cm, of up to 15 flowers; peduncles and pedicels prickly 
and stellate-setulose; pedicels 4-14mm in flower. Calyx c 5—6.5mm in flower, 
10-16mm in fruit, lobes densely stellate-setulose with yellow hairs and with 
erect prickles which become reflexed in fruit. Corolla mauve, ]0-12 x c 15mm; 
lobes 7-8 x 3mm, ovate-acuminate, setulose outside. Anthers 7—7.5mm, linear- 
ovoid (abruptly narrowing near middle), pubescent. Ovary glabrous. Style c 
7mm, shorter than total length of stamens by |1.5-2mm. Berry globose, c 12mm 
diameter, glabrous, mostly enveloped by persistent fruiting calyx. 

?Bhutan: unlocalised (Griffith collection, K.D. 5911); Darjeeling: Riyang, 
Kalimpong; Sikkim: Tista. In thickets of bamboo and secondary growth, 300- 
1220m. May—October. 
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Most specimens from our area labelled ‘S. burbisetun’ belong, or appear to 
belong, to S. griffithii (see below). Griffith K.D. 5911/1, from Assam, is a syntype 
of S. griffithii, the other specimen of this number seen (5911) is S. barbisetum 
but its locality is not precisely known. Clarke 11772 from Riyang was noted as 
having mauve corollas and is therefore assigned to S. burbisetum. 


16. S. griffithii (Prain) Wu & Huang; S. barbisetum Nees var. griffithii Prain 

Like S. barbisetum but with shorter inflorescences (less than Scm), shorter 
peduncles (4—Smm, not c 2cm), shorter calyx (c 7mm, not 10-12mm) and white 
(not mauve) corollas; filaments of stamens slightly longer (c 1.5mm, not less 
than 1mm); whole plant usually more densely stellate-hairy. 

Darjeeling: Kanding; Darjeeling/Sikkim: unlocalised (Hooker collections). In 
thickets of bamboo and secondary growth, 1220-1830m. 

The differences between this species and S. barbisetum seem weak. especially 
in our area; however, they were kept separate by Zhang, Lu & D’Arcy (433) 
and their treatment has been adopted here. Prain originally erected his var. 
griffithii purely on one character, ‘all parts densely softly stellate woolly’; this 
is true for all specimens here assigned to S. griffithii but some specimens referred 
to S. barbisetum on the basis of the inflorescence and corolla characters used 
by Zhang er al. also approach S. griffithii in the density of their indumentum. 
Moreover, some specimens here assigned to S. griffithii on inflorescence charac- 
ters appear to have had mauve corollas (e.g. Hooker s.n. ‘Sikkim Himalaya’, 
4000-—6000ft, K): unfortunately, flower colour notes are present on very few 
specimens seen of either taxon. 

In Assam, the fruit of S. barbisetum (sensu lato) is considered edible (352). 
The information probably refers properly to S. griffithii. 


17. S. melongena L.; S. /ongum L., S. insanum L., S. ovigerum L., S. esculentum 
Dunal. Eng: Egg-plant. 

Armed or unarmed large suffruticose annual herb 60—250cm; stems with 2 
rows of rather sparse stellate hairs. Prickles, when present, 4-9mm, slender but 
stout, straight or slightly curved, glabrous. Leaves ovate. 40-150 x 30-100cm, 
subentire to sinuate or obtusely lobed. acute, base + unequal, obtuse to shal- 
lowly cordate, upper surface stellate-pubescent, more densely stellate-tomentose 
and greyish beneath; petiole 5-40mm. Inflorescences often paired. one peduncle 
bearing a single perfect flower and the other a short raceme of male-sterile 
flowers; peduncles mostly extra-axillary, 20-25mm at first, lengthening and to 
50mm in fruit; pedicels 520mm. Calyx lobes 6—12mm in flower, 16—25mm in 
fruit, elliptic or oblong, acute. Corolla blue-violet, to c 15mm long and c 35mm 
diameter, lobes to c 10mm. stellate-pubescent outside and sparsely pubescent 
on mid-vein inside. Anthers to c 7mm. Style stellate-pubescent or glabrous. 
Berry globose to ellipsoid, often large and elongate especially in cultivation, 
usually some shade of dark purple, 25—230mm. edible. 
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Bhutan: S & C - cultivated occasionally on a small scale in the warmer parts, 
mainly in gardens (J.R.I. Wood, pers. comm.). 

No specimens seen from our area; the description is based on Indian speci- 
mens. An edible vegetable. The fruit stalks are used for fistula and piles (352), 


18. S. virginianum L.; S. suratrense Burman f., S. xanthocarpum Schrader & 
Wendland, S. jacquinii Willdenow, S. diffusum Roxb. 

Very spiny diffuse prostrate herb 30—120cm across. Stems sparsely stellate- 
pubescent to almost glabrous (excluding prickles). Prickles very numerous, 
present on all parts except corolla, to 18mm, straight, straw-yellow, glabrous. 
Leaves ovate or elliptic-oblong, 30-80 x 25-SO0mm, sinuate or deeply lobed 
(lobes 3-4 per side, often themselves toothed or lobed), sparsely stellate- 
pubescent above (rays 8-9, slightly unequal) and less so beneath, acute, base 
unequally truncate. Inflorescence a 2--4-flowered racemose pedunculate cyme; 
peduncles 10—20mm; pedicels 5-8mm in flower, 10—15mm in fruit. Calyx c 
5mm, lobes acute. Corolla mauve or violet, 20—28mm across; lobes 10—12mm, 
ovate-triangular, stellate-pubescent in a broad band outside and a narrow line 
inside along mid-vein, with simple hairs on inner surface and margins. Anthers 
linear, 7-8mm, yellow. Berry globose, 15—20mm, green turning yellow. Seeds 
discoid, smooth or faintly reticulate. 

Darjeeling/Sikkim: unlocalised (Treutler collection). 

Known in our area at present only from a single unlocalised collection; 
Gamble 3401A, labelled ‘Myanoung, B.B.’, is more likely to be from ‘British 
Burma’ than Darjeeling (‘British Bhutan’). Very common in NW Himalaya and 
extending to Myanmar (Burma) and Bangladesh. In these territories it is a weed 
of open, disturbed habitats up to c 1300m and flowers throughout much of the 
year; various parts are used medicinally. The roots and fruits used for asthma 
and other chest complaints and for toothache (352). 


10. LYCIANTHES (Dunal ) Hassler 


Unarmed shrubs or herbs. Leaves simple, usually entire, upper ones often in 
false pairs and unequal. Inflorescences axillary; peduncle absent or obsolete: 
pedicels 1-8 together forming + sessile umbels or fascicles. Calyx + cup- 
shaped, 10-ribbed, with S—10 usually minute teeth (when 10, usually in 2 series) 
which arise below the apex. Corolla stellate or rotate: lobes glabrous outside. 
Anthers opening by oblique, introrse terminal pores. Fruit a berry. Seeds 
numerous. 

Although the American species of this large genus are very distinct from 
Solanum, the Asiatic members treated here much more closely resemble certain 
species of Solanum (especially S. spirale) and could possibly be transferred, 
although they were retained in Lycianthes by Zhang et al. (433). The most 
reliable distinction is the axillary (not extra-axillary) flowers. 
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Procumbent creeping herb with ascending branches ... 3. L. lysimachioides 


A ASIN OST Og tee acter at ote as rath cece eT cee eh et 2 
2. Calyx teeth 5—7, linear-triangular, c 2mm................ 1. L. crassipetalum 
+ Calyx teeth 10, subulate, 3.5-6mm (if teeth 10 and only 1.5-2mm, cf. L. 

DU OVO rsxc ete eke cadaleees cola ry vere tehtie santeaupess Rete a need 2. L. macrodon 


1. L. crassipetalum ( Wall.) R.R. Mill; Solanum crassipetalum Wall., S. pachypeta- 
lum Sprengel, L. pachypetala (Sprengel ) Bitter, L. /aevis (Dunal) Bitter subsp. 
crassipetala ( Wall.) Deb. Fig. 90g-4. 

Shrub 60-—300cm. Branches sparsely and shortly appressed-pubescent or + 
glabrous, somewhat flexuous. Leaves elliptic-lanceolate, 70-220 x 35-80mm, 
abruptly narrow-acuminate into a drip-tip with some leaves usually obtuse, base 
unequally cuneate, upper surface usually nearly glabrous (hairs few, multi- 
cellular), lower surface appressed-pubescent on veins, with numerous minute 
whitish pustules but otherwise glabrous on lamina. Inflorescences axillary; pedi- 
cels (1-)3-8 together, 6—-16mm in flower, thickened above and 10—22mm in 
fruit. Calyx 2-4mm; teeth 5—7, spreading, linear-triangular. Corolla pink, purple 
or whitish; lobes oblong-triangular, c 6mm, acute. Anthers c 3.5mm, oblong. 
Berry red, 6—11mm diameter. Seeds pale buff, triangular, c 2.3 x 1.9mm. very 
obscurely reticulate. 

Bhutan: S — Samchi district (Changda Chungli Hills (38)), Gaylegphug district 
(Gaylegphug (38)), C — Mongar district (Kuru Chu Valley near Mongar): 
Darjeeling: Kurseong, Balasun, Dumsong, Rishap, Mongpu, Kodabari: Sikkim: 
Upper Rammam Bridge. Rishi etc. Dry or damp hillsides and forest gullies, 
and amongst shrubs in village terraces, (90—)900—1830m. July—October: fruits 
August—November or later. 

The leaves are cooked and eaten in Sikkim. 

L. laevis (Dunal) Bitter is a mainly S Indian taxon which does not occur in 
the Himalaya. 


2. L. macrodon (Nees) Bitter; Solanum macrodon Nees. L. biflora (Loureiro) 
Bitter subsp. macrodon (Nees) Deb 

Shrub (sometimes scrambling), 60cm—2m or more; young stems usually his- 
pidulous with spreading, often fulvous hairs mostly exceeding 0.5mm. sometimes 
almost glabrous. Leaves elliptic-lanceolate to ovate-lanceolate. 30-130 x 
20—70mm, acuminate, base cuneate, upper surface sparsely pilose with yellowish, 
moniliform, jointed hairs, lower surface with spreading hairs (usually exceeding 
0.5mm) on veins. Flowers axillary; pedicels (1—)2—4(-6) together. 4-1]1mm at 
anthesis and 10—22mm in fruit, + densely patent hispidulous with jointed hairs. 
Calyx tube 1.5—2mm, green with 10 pinkish ribs: teeth 10, subulate, 3.5-6mm, 
alternate ones often shorter. Corolla 7-12mm. purple. pink or whitish, each 
lobe with 2 green gland-spots near base; lobes acute, pubescent or almost 
glabrous outside. Anthers yellow, with long oblong terminal pores. Berry red. 
globose, 6—9.5mm diameter. 


1061 


171. SOLANACEAE 


Bhutan: S — Deothang district (near Khaling), C — Tashigang district (Diri 
Chu, Tashiyangsi Chu); Darjeeling: Darjeeling, Kurseong, Mongpu etc.; Sikkim: 
Panding, Yoksam, Lachen etc. Amongst shrubs in warm broad-leaved forest 
and secondary growth, 1220-2440m. May—August. 

Shoots eaten. 

Deb (334) treated this as a subspecies of L. biflora (Loureiro) Bitter but gave 
no supporting reasons. The latter species is reputed to occur in our area (ef. 
135) but no specimens or literature records have been seen to substantiate this; 
Solanum decemdentatum Roxb. has been treated as a synonym of L. biflora 
(433) but all material labelled ‘S. decemdentatum’ from our area has turned out 
to be L. macrodon. L. biflora differs from L. macrodon principally by its shorter 
calyx teeth c 1.5-2mm, and shorter, usually less dense hairs on pedicels and 
calyx (but the indumentum is very variable). Subspecific rank for L. macrodon 
may indeed be appropriate but further study of the taxa is needed before a 
convincing argument can be made. It was treated as a full species in Zhang 
et al. (433) and that ranking is followed here. 


3. L. lysimachioides ( Wall.) Bitter; Solanum lysimachioides Wall., S. macrodon 
Nees var. /ysimachioides ( Wall.) Clarke, L. macrodon (Nees) Bitter subsp. /ysim- 
achioides ( Wall.) Deb 

Gregarious procumbent creeping perennial herb with ascending stems 
15-30cm; stems shortly crispate-pilose. Leaves in false pairs, shortly petiolate 
(petiole 3—25mm); lamina ovate, 8-55 x 6—30mm, acute or bluntly acuminate, 
base cuneate, sparsely pilose above (hairs stoutish, multicellular) and with more 
slender hairs on veins beneath. Flowers solitary in axils; pedicels 3—10mm, 
straight, suberect at first but deflexed later. Calyx tube cup-shaped, |—2.5mm; 
lobes 10, linear-triangular, spreading, in 2 slightly unequal series. Corolla white 
or pale yellow, 10-20mm across, stellate; lobes 8-11 x 2-4mm, narrowly 
lanceolate, minutely puberulent on margins. Anthers 3—-4mm, narrowly oblong, 
with large oblique terminal pores. Style 6—7mm. Berry scarlet, soft and fleshy, 
with pointed apex. Seeds white, suborbicular with one side nearly straight, 
smooth. 

Darjeeling: Darjeeling, Rishap; Sikkim: Talung Chhu, Tholung Valley. Wet 
forest, field margins etc., 900-2440m. May—August. 

A variable species; however, material from our area all belongs to var. 
lysimachioides. 

Has been confused with Lysimachia evalvis Wall. (Primulaceae) which has 
very similar procumbent stoloniferous habit and superficially similar flowers. 
L. lysimachioides can be distinguished from L. evalvis by the shorter. straight 
(not curved ) pedicels which are suberect at first, the calyx with 10 short spreading 
teeth at top (not deeply 5-lobed ) and by the anthers lacking sagittate bases. The 
flowers of L. evalvis are bright yellow, not white or pale yellow as in L. 
lysimachioides. 


1062 


Il. LYCOPERSICON 


11. LYCOPERSICON Miller 


Unarmed, aromatic, annual or perennial herbs with soft, sprawling stems. 
Leaves pinnately lobed with interstitial leaflets between main leaflets and on 
petiole; leaflets petiolulate; minor leaves present at base of petiole. Inflorescences 
lateral, pedunculate, racemose. Flowers S—6-merous (in Himalaya). Calyx div- 
ided almost to base, lobes lanceolate, refiexed in fruit. Corolla rotate-stellate. 
Anthers coherent into a tube by a mesh of lateral hairs, densely pubescent 
within tube, opening by introrse lateral slits. Ovary bilocular; placentae axile, 
often branching in cultivated plants to divide fruit into several loculi. Fruit an 
edible, juicy berry. 


1. L. esculentum Miller; Solanum lycopersicum L., L. lycopersicum (L.) Karsten. 
Eng: Tomato. 

Sprawling annual herb to 1.5m. Stems weak, densely but very shortly viscid- 
pubescent with scattered longer eglandular simple hairs. Leaves ovate in outline, 
mostly 90-190 x 60—100mm (including petiole), imparipinnate with usually 3 
principal pairs of leaflets and numerous much smaller interstitial leaflets, all of 
which are petiolulate; leaflets acute, base unequally obtuse to truncate. very 
shortly pubescent. Minor leaves often conspicuous. Cymes 2—5-flowered: pedi- 
cels densely viscid-pubescent. Calyx lobes 5, narrowly triangular-lanceolate, 
Corolla yellow, 9-15(—20)mm diameter; lobes 5(—6), triangular, 5-6.5mm, 
acute, pubescent outside. Anthers deeper yellow than corolla lobes, c 4.5mm. 
Berry to 8cm diameter, scarlet when mature. Seeds 2—3mm, discoid with 
broad wing. 

Bhutan: C — Thimphu district (Motithang) and Punakha district (Wangdu 
Phodrang). Cultivated, c 2400m. April-September. 

The tomato, a native of C and S America, is commercially grown in the 
Wangdu Valley for sale in June, and is also grown widely in Bhutan as a kitchen 
garden plant (J.R.I. Wood, pers. comm.). The commonest variety grown in 
Bhutan has ovoid, not globose, berries. The description applies to specimens 
seen from Nepal, Bhutan and other parts of the Himalaya, all of which have 
small flowers. Plants cultivated in other parts of the world can have flowers 
6—9-merous, up to 9mm with anthers up to 14mm. 


12. CYPHOMANDRA Sendtner 


Unarmed, softly pubescent shrub or small tree with a single trunk which 
divides trichotomously (rarely dichotomously) in flowering region. Indumentum 
of unequal eglandular, acute and glandular, finger-like hairs, and shortly stipitate 
glands which release a pungent odour. Leaves petiolate (petiole sometimes 
amplexicaul ), large, entire. Inflorescence a pedunculate scorpioid cyme or cin- 
cinnus, often arising at a stem trichotomy (or dichotomy). Pedicels secund. 
articulating at base, leaving scars when shed. Flowers 5-merous. Calyx 
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campanulate. Corolla stellate or stellate-campanulate. Filaments free, or connate 
only at base; anthers attenuate towards apex, opening by 2 small terminal pores, 
and sometimes finally also longitudinally; connective gibbous at base, forming 
a hump. Fruit a large, ellipsoid, pendent, fleshy, fragrant, edible berry. Seeds 
reniform, flattened, testa reticulate often with hyaline margin. 

A poorly delimited, variable genus of 50-60 species of the mountains of § 
America, whose distinction from Solanum (mainly based on stamen characters) 
requires clarification. The above generic description applies to the one cultivated 
species found in our area but does not cover the entire range of variation found 
in the genus. 


1. C. betacea (Cavanilles) Sendtner; C. crassicaulis (Ortega) Kuntze. Eng: Tree 
tomato. 

Large shrub or small tree c 2m. Branches densely subsessile-glandular and 
minutely pubescent. Leaves glossy, 75-140 x 25-—75mm or larger, abruptly 
short-acuminate, base cordate, minutely puberulent beneath; petiole 35—40mm. 
Cymes up to 15-flowered; pedicels 15—20mm at anthesis. Calyx c 3mm, lobes 
broadly ovate, c 2 x 3mm, obtuse. Corolla pinkish-white, lobes c 11 x 3mm, 
pubescent along dorsal mid-line. Stamens c 5mm. Berry pendent, ellipsoid- 
pyriform, turning dull red or orange, 50—-70mm. 

Bhutan: S — Chukka district (Raidak Valley near Tabji Khola); Darjeeling: 
Birch Hill (218), Singtan (333); Sikkim: unlocalised (218, 333). Cultivated on 
terraced subtropical and warm temperate hillsides, 1250—-1900m. August- 
February; fruits from September onwards. 

Native of S America, cultivated as a food crop in Bhutan, Sikkim and 
Darjeeling for its edible fruits. 


13. MANDRAGORA L. 


Caulescent perennial with long, often forked or branched massive tap-root. 
Stem short at anthesis, rapidly elongating later; lower part with a few small 
scale-like leaves, terminating in a rosette of leaves, upper part not evident at 
anthesis but rapidly lengthening afterwards, becoming leafy and much over- 
topping fruiting pedicels. Leaves of flowering rosette + sessile, those of post- 
anthesis stem petiolate. Pedicels extra-axillary, erect at anthesis, deflexed later. 
Flowers 5—6-merous, nodding. Calyx and corolla subequal (in plants from our 
area). Calyx campanulate, somewhat unequally lobed. Corolla yellow or purple, 
campanulate, lobed to ’%—'%, lobes obtuse. Filaments with lower 44—% dilated 
and shortly pilose, upper part slender and glabrous. Anthers attached near their 
base. Ovary massive, hemispherical. Style short, with 2-lobed stigma. Fruit a 
berry loosely enclosed in persistent calyx. Seeds many, reniform with short beak. 

The generic description applies only to the Bhutan species, which differs 
markedly from the European members of the genus. A higher rank for it may 
be appropriate although it was retained in Mandragora by Ungricht (418). 
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1. M. caulescens Clarke 

Stems 1—23cm from top of root to leaf rosette and base of pedicels; scale 
leaves 7-20 x 5—8mm. Leaves obovate-elliptic, 15-180 x 5-60mm, obtuse or 
subacute, base attenuate and sessile (rosette leaves) or petiolate (later cauline 
leaves), softly pilose especially at first, usually glabrescent later. Pedicels 3—12cm 
at anthesis. Flowers strongly but pleasantly scented, nodding. Calyx 10-23mm, 
green or greenish-purple. Corolla 8-20mm, yellow or purplish but very variable 
in colour, with 5(—6) rounded lobes. Anthers 2.5-5mm, white or yellow. Berry 
rarely collected, usually 10—20mm diameter. 


1. Corolla yellowish or greenish-yellow, c 10Omm.............. a. subsp. flavida 
+ Corolla usually purple or purplish-green (occasionally yellowish-black, if so 
then more than 15mm), 8—20mm ............... 0.0. c ccc cece ene teen eee eee 2 


2. Calyx 14-23mm; corolla 16-20mm; anthers (3.5—)4—Smm 
b. subsp. purpurascens 
+ Calyx 10-12mm; corolla 8—10mm; anthers 2.5-3.5mm..c. subsp. caulescens 


a. subsp. flavida Grierson & Long. Fig. 91c. 

Flowers always 5-merous, c 10mm; corolla pale yellow, divided for %—'4 into 
rounded lobes. Filaments 3.5—5.5mm, noticeably expanded below; anthers 
2-3mm. 

Bhutan: N — Upper Bumthang Chu district (Kantanang, Pangotang); 
Darjeeling/ Nepal: Phalut-Sandakphu; Sikkim: Zongri; ?Chumbi: Jhangkhar Chu 
Valley. Open hillsides (sometimes among shrubs), above fir zone, often in loose 
soil and/or in wet situations, 3500—4100m. May-July. 


b. subsp. purpurascens Grierson & Long 

Flowers 5—6-merous, 16~20mm; corolla very deep purple, dark yellowish- 
black or dark livid green, divided for %-—'%. Filaments 7—10mm, only slightly 
expanded below; anthers (3.5—)4—S5mm. 

Bhutan: C — Tongsa district (Dungshinggang, Pobjeka), N - Upper Kulong 
Chu district (Shingbe); Darjeeling: Phalut. Sandakphu: Sikkim: Lachung, 
Gnatong. Stony alpine meadows, only occasionally in boggy ground, 3353- 
4877m. April—July. 


c. subsp. caulescens 

Flowers 5—6-merous; corolla 8—10mm, blood purple, slate-green or purplish- 
black, very variable in colour, divided to c 2. Filaments 6.5—10mm., noticeably 
expanded below; anthers 2.5—3.5mm. 

Bhutan: C — Ha district (Ha, Tare La), Thimphu district (Chelai La, Pajoding, 
Paro Chu), Punakha district (Byasu La), N — Upper Mo Chu district (Laum 
Thang): Darjeeling: Tanglu: Darjeeling/Nepal: Sandakphu; Darjeeling/Sikkim: 
Phalut; Sikkim: Kupup, Zongri, Meguthang, Gamothang etc.: Chumbi: Dothag, 
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Chulong. Among dwarf rhododendrons and juniper bushes above fir zone, and 
on open stony alpine hillsides, 3700-4570m. May-June. 
Intermediate between subsp. purpurascens and subsp. flavida. 


14. IOCHROMA Bentham 


Unarmed shrubs. Leaves entire, petiolate. Flowers in pendent cymose clusters: 
pedicels long. Calyx cup-shaped, unequally 5-toothed. Corolla scarlet, yellow 
or shades of purple and blue, tubular, ventricose at middle and slightly con- 
stricted at mouth, tube long and somewhat curved, 2-6 x calyx, limb short, 
subcampanulate, lobes acute. Stamens 5, included or exserted; filaments adnate 
to base of tube but free from below middle; anthers bilocular, longitudinally 
dehiscent. Ovary obovoid, bilocular; style filiform, thickened at apex. Fruit an 
ovoid berry, included in inflated calyx. 

A small S American genus, several of whose species are cultivated as ornamen- 
tals elsewhere. 


1. I. coccinea Scheidweiler 

Shrub 1.5-Sm. Young branches shortly pubescent, older ones + glabrous. 
Petiole 15—30mm, shortly pubescent. Leaves elliptic, 40-100 x 15—45mm, pale 
green, shortly acuminate, base cuneate to attenuate, margin entire, both surfaces 
sparsely and finely pubescent. Flowers in cymes of 4—12. Pedicels 12—18mm, 
slender, shortly pubescent. Calyx cup-shaped, small (c 3mm), teeth obtuse, less 
than Imm. Corolla salmon-scarlet outside, paler inside except for a band of 
deeper red near top of tube, 25-35 x 5—6mm, slightly curved, long-tubular, 
broadening slightly above, pubescent outside. Stamens shortly exserted; fila- 
ments deep cream; anthers coffee-coloured, 2.5—3.5 x c 0.5mm. Style creamy- 
white; stigma green. Not fruiting in our area. 

Darjeeling: Observatory Hill (333). Gardens and roadside plantations, c 
2100m. May-June. 

Native of Mexico; cultivated in our area but not escaping (333). 


I. cyaneum (Lindley) M.L. Green (/. tubulosum Bentham), with deep purplish- 
blue flowers, is commonly cultivated in India but has not so far been recorded 
from Bhutan or Sikkim. 


15. DATURA L. 


Annual or perennial herbs or soft-wooded shrubs. Leaves alternate. Flowers 
solitary, erect. Calyx tubular, elongate, circumscissile at base leaving a disc 
under the fruit, with 5 teeth at apex. Corolla large (in Bhutan species). infundibu- 
lar or tubular, + conspicuously cuspidate. Stamens 5, attached near middle of 
corolla tube or towards base; anthers oblong, slightly curved, basifixed, free. 
Style filiform, stigma 2-lobed. Ovary bilocular above, often 4-locular below due 
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to presence of false septum. Fruit a globose or ovoid capsule, dehiscing irregu- 
larly or by 4 valves; pericarp spiny or tuberculate. Seeds laterally compressed, 
numerous. 


1. Soft-stemmed shrub 1—2.5m; leaves entire, repand or angulate with very 
asymmetrical base; capsule + pendulous, dehiscing irregularly, largest 
spines or tubercles on pericarp not more than 4mm long and !.5mm wide 
At DASE gc ctcasce ol aba hods de mieneenare lias ooh ees piace tawnha Ne 1. D. metel 

+ Erect annual herb 30—100cm:; leaves always coarsely acuminately toothed, 
with nearly symmetrical base; capsule erect, dehiscing by 4 valves, largest 
spines on pericarp 6—10mm long and at least 2mm wide at base 

2. D. stramonium 


1. D. metel L.; D. fastuosa L., D. alba Nees. Nep: Kalo-daduna. 

Erect, soft-stemmed shrub 1—2.5m. Branches + zigzag, green, black or tinged 
with red or purple, minutely pubescent to almost glabrous. Leaves with foetid, 
acrid smell when crushed; petiole 30-150mm, ¥%3~—% x lamina; lamina elliptic 
to broadly ovate, 60-260 x 30—230mm, acute or shortly acuminate, base obtuse, 
very asymmetrical, margin entire, repand or angulate. Flowers solitary in axils, 
erect. Pedicels S-20mm, pubescent. Calyx tubular, 60-80mm; tube 45-65mm, 
minutely pubescent; teeth unequal, 8-12mm, triangular-acuminate. Corolla 
white (sometimes with veins streaked red or purple) or purple; tube 95—130mm, 
infundibular, + pubescent outside; limb 55—80mm diameter, 5-cuspidate. Fruit 
a + pendulous spherical capsule, dehiscing irregularly; pericarp with blunt 
spines or tubercles to 4mm long and up to 1(—1.5)mm wide at base. Seeds 
brown, c 5mm. 

Darjeeling: Siliguri, Kalimpong, Darjeeling: Sikkim: Great Rangit Valley, 
Jorethang (188); W Bengal Duars: Judgal, Jalpaiguri. Path-sides, wasteground 
and cultivated land, 100—1220m. April—October. 

Narcotic. Many medicinal uses claimed, including for dropsy, epilepsy. lep- 
rosy, headache, hydrocephalus, mumps, smallpox, syphilis and madness in 
humans and animals (352). 

Native of the W Indies; introduced to India (from where the type was 
described) and tropical Asia many centuries ago and now thoroughly natural- 
ised. Very variable. Plants with red-tinged stems also have corollas streaked red 
or purple on the veins; the name D. fastuosa L. applies to these, which seem to 
be the commonest variant in Sikkim and Darjeeling. Experiments have shown 
that the four main variants segregate following Mendelian patterns and warrant 
at most varietal or cultivar rank. 


2. D. stramonium L.: D. tatula L. Eng: Thorn apple. Fig. 91a—b. 

Erect branched annual, sometimes becoming (soft) woody at base. Leaves 
with petiole 10-60(—100)mm.c % x lamina: lamina ovate. rhomboid or elliptic. 
70-210 x 35-150mm, acuminate, base cuneate, almost symmetrical, margin 
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deeply sinuate-dentate, teeth sharply acuminate; surfaces + glabrous. Flowers 
solitary, axillary, erect. Pedicels 5-10mm. Calyx tubular, 40—-45mm, equally 
5-toothed (teeth 6—8mm), circumscissile. Corolla white or less commonly pur- 
plish, narrowly infundibular-cylindrical but dilated near mouth, 60-100mm; 
limb 60-70mm diameter, with 5 narrow cusps. Capsule ovoid, 50-70 x 
30-5Omm, erect; pericarp very sharply spiny, longer spines 6—10mm long and 
more than 2mm wide at base. Seeds black, c 3 x 2.7mm, slightly reniform, 
minutely pitted. 

Bhutan: S — Sarbhang district (Sarbhang), C -Thimphu district (Mirichoma, 
Dotena, Thimphu), Tongsa district (Dakpai), Tashigang district (Pam Camp); 
Darjeeling: Kalimpong. Fields, stony roadsides, camps and villages, 1200- 
2440m. March—October (possibly almost throughout the year). 

All parts of the plant are narcotic, especially the seeds, which have a stupefying 
effect and can be fatal. 

Plants with purple flowers have been called D. tatula L. 


16. BRUGMANSIA Persoon 


Small trees or large shrubs with very soft wood, so appearing herbaceous, 
suckering to form large clones. Leaves alternate. Inflorescence predominantly 
monochasial. Flowers solitary, pendulous at anthesis (pedicels sometimes erect 
in bud), remaining open during the day. Calyx tubular, elongate, with 5 teeth 
(Bhutan species) or spathaceous and splitting down one side, persistent, not 
circumscissile. Corolla very large, infundibular or tubular, cuspidate. Stamens 
5, alternating with corolla lobes; anthers basifixed, linear, coherent into a narrow 
cylindrical tube, sometimes finally becoming free. Style filiform; stigma 2-lobed. 
Ovary bilocular at apex, bicarpellate; false septa absent. Fruit a fusiform berry- 
like capsule; pericarp unarmed, smooth. Seeds lacking a caruncle, usually with 
corky seed coat. 

Brugmansia 1s sometimes included in Datura (e.g. 381) but is separated by 
Symon & Haegi (414). 


1. B. suaveolens ( Willdenow) Berchtold & Presl; Datura suaveolens Willdenow. 
Dz: Dhokrey phul. 

Shrub or small tree, 1-6m; branches brittle, young stems minutely pubescent. 
Leaves ovate-elliptic, 90-250 x 50—-120mm, acute or shortly acuminate, base 
cuneate, subglabrous except for minutely pubescent veins; petiole densely and 
minutely puberulent, 30-SOmm. Flowers pendulous from horizontal branches, 


Fic. 91. Solanaceae. a—b, Datura stramonium: a. flowering shoot (x '%); b, fruit (x 74). ¢ 
Mandragora caulescens subsp. flavida: habit (x ¥). d-f. Physalis divaricata: d. flowering shoot 
(x 4). e. flower (x 5): f, fruit (x 1). g, Anisodus luridus: flowering shoot (x 24). Drawn by 
Glenn Rodrigues. 
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fragrant or not. Calyx tube 65—115mm, subglabrous; lobes 5, 10-20 x 8-10mm. 
Corolla cream at first, turning white, 20-30cm; tube 14—-27cm, with narrowly 
cylindrical lower part exserted from calyx, abruptly becoming infundibular 
above; limb 1!-17cm diameter, pleated, the 5 main veins ending in projecting 
recurved cusps. Anthers c 35mm, coherent. Anthers 25-35mm, coherent into a 
narrow, cylindrical tube. Fruit fusiform, pendulous at an angle, c 90 x 30mm. 

Bhutan: S — Samchi district (Chepuwa Khola), Gaylegphug district (Surey): 
Darjeeling: St Mary’s, Kariabasti, Kurseong (all 97a); Sikkim: Gangtok (field 
note). Ravines in subtropical forest and by streams, near villages, always 
as an escape from cultivation, 500-1800m. February-September; fruiting 
September-—April. 

The species, which is narcotic, is used as an ornamental hedge plant in Bhutan, 
Nepal and adjacent mountainous regions of India; it is native to coastal rain 
forests of SE Brazil. 


17. CESTRUM L. 


Unarmed shrubs with slender twigs. Leaves simple, entire, alternate, petiolate; 
stipule-like leaves present or absent. Inflorescences axillary (often appearing 
terminal), racemose, paniculate, cymose or corymbose. Pedicels very short or 
absent; bracteoles present. Calyx cyathiform or campanulate (Himalayan 
species), divided less than halfway into 5 sometimes slightly unequal lobes. 
Corolla infundibular or salverform, tube obconical, sometimes constricted below 
limb; limb of 5 short, often recurved or spreading lobes which are variously 
pubescent or glabrous. Stamens 5, + equal; filaments adnate to corolla tube, 
often pubescent and/or geniculate or appendaged. Fruit a fleshy or juicy berry. 

A large S American genus of over 200 species, of which five are commonly 
cultivated in the Himalayas and elsewhere. 


1. Corolla pale yellowish-green ....... 00.0... cc cece cece cece eee een nett eee e reas 2 
+ Corolla orange, scarlet or purplish-pink .............. 0. cece ccc e eee nee eens 3 


2. Leaves oblong-elliptic to lanceolate, c 2% x as long as wide; flowers 
fragrant by night, corolla tube narrow, 0.5-Ilmm wide at top of calyx, 
0.9-1.2mm wide at middle, 2.5—-3mm wide below limb .... 4. C. nocturnum 

+ Leaves narrowly ovate-lanceolate or oblong, c 4 x as long as wide; flowers 
not scented but plant foetid, corolla tube broader, c 1-1.2mm wide at top 
of calyx tube, 2~2.5m wide at middle, 3.5-4mm wide below limb 

5. C. parqui 


Ww 


Adult leaves and young twigs glabrous; corolla orange.. 1. C. aurantiacum 
+ Adult leaves hairy; young twigs tomentose-pubescent: corolla scarlet or 
DULDUSH DINK 15S. cei akudac aan thet ask wldoswwaoeaasGe wi einwmael yea esa’ 4 
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4. Corolla deep rose pink or purplish-pink ....................008. 2. C. elegans 
de MC OPONMA SCATICN: 319 rato ty foes eens teu a tated acd reece nak Ont cats 3. C. fasciculatum 


1. C. aurantiacum Lindley 

Shrub 1.8-2.4m. Branches brownish-grey, sulcate, glabrous. Petioles 
15—35mm, glabrous. Leaves elliptic, lanceolate or ovate, SO-130 x 28-70mm, 
shortly acuminate, base obtuse to cuneate, surfaces minutely puberulous when 
young but adult leaves glabrous. Stipule-like leaves lanceolate, 6-9 x c 2mm, 
brownish-tomentose. Inflorescences appearing terminal, racemose, (4--)7—-13cm. 
7—25-flowered, rather congested; individual panicles 7-8cm. Calyx tube 
5.5-6.5mm, glabrous outside, puberulent within; lobes 1.5—3mm, subulate, tom- 
entose at base. Corolla orange, (18-)22—25(—27)mm; tube 16-21 mm, infundibu- 
lar, lower half narrow, gradually dilated above and not constricted below limb. 
glabrous outside; lobes 2.7—-3.5mm, acute, becoming reflexed. shortly pubescent 
outside and inside. Berry unknown. 

Darjeeling: Bhotia Basti, St Mary’s (97a), Kurseong (97a): Sikkim: Gangtok. 
1500-2100m. August—February; fruiting September—April. 

Native of C America; cultivated for ornament elsewhere, now naturalised. 


2. C. elegans (Neumann) Schlechtendal; Habrothamnus elegans Neumann 

Shrub 1.5-3.5m. Branches greyish-brown, striate; twigs densely glandular 
pubescent-tomentose to hirsute. Petioles 3—-13mm. Leaves elliptic or lanceolate- 
elliptic, 35-105 x 13—45mm, shortly acuminate, base obtuse. sparingly pilose 
above, shortly hirsute beneath especially on veins. Stipule-like leaves absent. 
Inflorescences corymbose, appearing terminal, 35-85mm. 11-—27-flowered. 
composed of groups of 6—7-flowered cymes. Bracteoles ovate-lanceolate, 3-6 
x 1-2mm, hirsute. Pedicels 1-2mm. Calyx obconical. subcampanulate. 
4.5—-5.5mm; lobes ovate-triangular, c 1.5mm, pubescent within. Corolla deep 
rose-pink or pinkish-purple; tube clavate, ventricose, 15—l16mm. constricted 
below limb; lobes c 2mm, spreading at anthesis. glabrous outside. papillose- 
tomentose within. Berry reddish-purple, obovoid. 10-13 x 6—-8mm. 

Darjeeling: Darjeeling. Kurseong—Balasan, St Mary’s. September—February: 
fruiting December—March. 

Native of Mexico; cultivated for ornament elsewhere. 


3. C. fasciculatum Miers 

Shrub 70—360cm. Branches brownish-grey, twigs blackish-tomentose when 
young. Petioles 5-22mm. Leaves ovate, elliptic to almost orbicular, 20-130 x 
15—60mm, acute or shortly acuminate, base subtruncate. obtuse or shortly 
cuneate, shortly pilose above. lower surface puberulent and very densely spread- 
ing white-villous on veins. Stipule-like leaves absent. Inflorescences appearing 
terminal, condensed, 3.5—Scm, composed of 2—3 5—11-flowered cymes forming 
a subglobose head. Bracteoles elliptic. 6-8 x 2—3mm. Pedicels ¢ Imm. Calyx 
campanulate, 5—6.5mm, pubescent and + heavily tinged purple or reddish. 
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Corolla scarlet, 18—2]mm; tube clavate-infundibular, 15-17mm, constricted 
below limb; lobes c 2mm, white-tomentose on margin. Berry ellipsoid, c¢ 9 
x 6mm. 

Darjeeling: Darjeeling (218). The Darjeeling record has not been verified: 
it may be a misidentification of C. elegans, as the corolla was described as 
purplish-red. 

Native of S America. 


4. C. nocturnum L. Eng: Queen-of-the-night. 

Shrub (1.3—)2—3(—4)m. Branches arching, glabrous. Petioles 10—16mm, glabr- 
ous. Leaves oblong-elliptic to lanceolate, 50O—120(—140) x 20-—52mm, acute or 
shortly acuminate, base obtuse or shortly cuneate, young leaves shortly pilose, 
adult ones glabrous. Stipule-like leaves absent. Inflorescences clearly axillary, 
long-pedunculate, paniculate. Bracteoles linear, 2—4mm. Pedicels 0.5—1.5mm. 
Calyx campanulate, (2.2—)2.5—3.2(-3.5)mm, glabrous. Corolla pale yellow- 
green, 18—-25mm, very strongly fragrant by night; tube narrowly infundibular, 
0.5-lmm wide at top of calyx, 2.8-3.5mm wide at base of limb; lobes 2.5-3 x 
0.8—lmm, puberulent outside and tomentose on margins. Berry white, 8-10 x 
4.5—6.5mm. Seeds c 8, c 3mm, rectangular. 

Darjeeling: Mongpu, Kurseong (97a), Karibasti (97a). Cultivated for orna- 
ment and for its night scent, 900-1525m, and naturalised along hedges, etc. 
August—February; fruiting December—March. 

Native of W Indies and C America. 


5. C. parqui L’Heritier 

Very foetid shrub 1—3m. Branches pale greyish-brown, glabrous; twigs terete, 
virgate, flexuous, purplish near tips, glabrous. Leaves alternately approximate; 
petioles 5-10mm, glabrous; lamina narrowly ovate-lanceolate or oblong, 
35-105(—-130) x 8—24(-40)mm, acuminate, base cuneate-attenuate, glabrous, 
with prominent thickened margin. Inflorescences appearing terminal, racemose 
or paniculate, pyramidal, 35-90mm. Bracteoles linear, c 6mm. Pedicels absent 
or to 0.5mm. Calyx campanulate, 3.5-5mm, glabrous or sparsely tomentose. 
Corolla yellow-green, with broad dark stripe on back of lobes, 16—18mm; tube 
narrowly cylindrical-infundibular, scarcely constricted below limb, glabrous out- 
side; lobes of limb 2.5—3.5mm, densely tomentose outside. Berry brownish- 
violet, ovoid, 8-10 x 6mm. 

Native of temperate S America (Chile, Bolivia, Argentina, Uruguay, Paraguay 
and Brazil ); cultivated in Nepal, c 1400m, where it flowers from July to October. 
It may also be cultivated in our area but so far there are no records. 


18. NICOTIANA L. 


Erect, viscid pubescent herbs (our species). Leaves entire or sinuate. 
Inflorescence a terminal panicle or of subterminal racemes. Calyx ovoid or 
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tubular, 5-fid. Corolla infundibular; tube sometimes differentiated into 2.3 + 
distinct sections, the uppermost termed the throat; lobes 5, + spreading, often 
acuminate. Stamens 5, attached in lower part of corolla tube, usually unequal 
or + didynamous with a shorter fifth stamen; filaments filiform, anthers ovate, 
longitudinally dehiscent. Ovary bilocular: style filiform, stigma shortly bifid. 
Fruit a 2- or partly 4-celled capsule, 2-valved to middle, valves often again 
splitting. Seeds small, very numerous. 
All three species originated in America, but widely cultivated elsewhere. 


1. Branches of inflorescence almost as long as its main axis; stems slender, 
wiry; corolla tube scarcely or not differentiated into 2 or more parts 

3. N. plumbaginifolia 

+ Branches of inflorescence, when present, much shorter than its main axis; 

stems stout; corolla tube differentiated into 2-3 distinct parts ............. 2 


2. Allleaves shortly petiolate, base cordate or obtuse; corolla 12—17mm exclud- 
ing limb, greenish-yellow, tube differentiated into short cylindrical lower 
part and much broader campanulate-obconical throat ........ 1. N. rustica 

+ At least some cauline leaves sessile, base attenuate or cuneate: corolla 
(30—-)35-55mm excluding limb; limb usually pink or whitish, tube greenish- 
white, differentiated into lower narrowly cylindrical, middle more broadly 
cylindrical part and upper cup-shaped throat................. 2. N. tabacum 


1. N. rustica L. 

Coarse annual 50—150cm. Stems and branches + stout, densely white glandu- 
lar-pubescent. Leaves fleshy, all petiolate: petioles not winged, basal ones to 
80mm, cauline 10—20mm; lamina ovate-triangular, basal ones to 27 x 22cm, 
cauline 30-160 x 25—135mm, obtuse to acute, base cordate. obtuse-cordate or 
obtuse, minutely puberulent or viscid-puberulent. Inflorescence a panicle. 
branches much shorter than main axis. Pedicels 3—4mm in flower, 5—7mm in 
fruit. Calyx c 9mm; lobes broadly triangular, one much larger than others. 
Corolla greenish-yellow, 12—-17mm excluding limb, puberulent outside: tube 
differentiated into 2 parts, lower part cylindrical, c 3 x 2mm, upper part 
(throat) broadly campanulate-obconical, 7-10 x 6—-8mm. slightly contracted 
at mouth; limb 3-6mm wide, lobes very short, obtuse, entire or apiculate. 
Capsule ellipsoid-ovoid or subglobose, 7-l6mm, + included in calyx. Seeds 
dusky brown, ellipsoid or ovoid, 0.7—1.1mm. 

Bhutan: S — Chukka district (W slope of Raidak Valley near Tabji Khola). 
Cultivated on terraced hillsides, 1300m. February. 

A cultigen not now known in the wild state, probably originating in Mexico 
or the southern United States. Only one specimen has been seen from Bhutan: 
it was previously misidentified as N. tabacum. 
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2. N. tabacum L. Eng: Tobacco. Fig. 92a—b. 

Erect annual or short-lived perennial |—2m. Stems and branches stout, densely 
glandular-pubescent. Leaves pale green, lower with short, winged petiole, most 
cauline ones sessile and + amplexicaul or decurrent; basal leaves 28-50 x 
5-19cm, cauline 9-30 x 4—9cm, acute or acuminate, base cuneate or attenuate, 
entire, shortly pubescent. Inflorescence an often compound panicle, branches 
when present shorter than main axis. Pedicels 5-10(-15)mm in flower, 
10-20(-25)mm_ in fruit. Calyx pale green, glandular-pubescent, tube 
12—20(-25)mm, lobes triangular-acuminate. Corolla (30—)35—55mm excluding 
limb, with greenish-white tube and pink, red or whitish limb and throat, straight 
or gently curved, glandular-puberulent outside; tube differentiated into 3 parts, 
lowest part (7-)10-15 x c 2mm, middle part 11-16 x 2.5—5mm, upper part 
(throat) cup-shaped or obconical, 10-14 x 7—12mm; limb 10—15mm diameter, 
pentagonal or acuminately 5-lobed. 2 longer pairs of stamens extending to near 
corolla mouth, fifth stamen shorter. Capsule narrowly ellipsoid, ovoid or orbicu- 
lar, 15—20mm, included in calyx. Seeds spherical or broadly ellipsoid, c 0.5-0.6 
x 0.3-0.4mm, brown, ridges fluted. 

Bhutan: S — Chukka, Manas and Deothang districts, C - Thimphu, Punakha 
and Tongsa districts; Darjeeling: Takdah, Darjeeling; Darjeeling/Sikkim: 
unlocalised (Hooker collection). Cultivated near houses; also on rubbish heaps, 
305—2500m. April-November. 

Cultivated for tobacco. A cultigen not known in the wild state, probably 
cultivated in Mexico or United States in pre-Columbian times, which does not 
persist long outside of cultivation. 


3. N. plumbaginifolia Viviani 

Erect annual 30—100cm; branches slender, wiry, shortly tuberculate-hispid. 
Lowest leaves in a rosette, with petioles 25-30mm, lamina broadly oblong- 
spathulate to obovate, 60-110 x 40—75mm, obtuse, base cuneate or attenuate, 
undulate, shortly hispid on veins; cauline 20-100 x 2—SOmm, lower ones similar 
to basal, upper rapidly becoming smaller and uppermost narrowly lanceolate 
or linear-lanceolate, acuminate. Inflorescence of lax few-flowered false racemes, 
branches nearly as Jong as main axis. Pedicels 3~7mm in flower, 5—10mm in 
fruit. Flowers opening in the evening. Calyx 8—-13mm; tube 4—6mm, elliptic- 
ovoid, hispid; lobes subulate-filiform, 6-8mm, subequalling tube. Corolla with 
greenish-ivory or purplish tube and ivory or lavender limb: tube not clearly 
differentiated into lower part and throat, 25—35mm, slightly swollen near apex 
but contracted near mouth; limb c 10mm diameter. deeply lobed. lobes ovate, 
acute, with 5 dark stripes outside. Anthers purple, 4 + sessile near mouth and 





Fic. 92. Solanaceae and Buddlejaceae. Solanaceae. a—b. Vicotiana tabacunr a. leaf (x %); b. 
apex of inflorescence (x '%). c-d, Nicandra physalodes: c. flower (x 1): d. fruit (x 1). 
Buddlejaceae. e—h, Buddleja asiatica: e, inflorescence (x 1): f. flower (x 8): g. dissected corolla 
(x 8): h. fruit with corolla removed ( x 8). Drawn by Glenn Rodrigues. 
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often + didynamous, fifth inserted well below others. Capsule narrowly ovoid, 
8-llmm, + included. Seeds roundish-ellipsoid, c 0.5mm, reticulate. 

Darjeeling/Sikkim: unlocalised (Hooker and Treutler collections). Weed of 
cultivated ground, 600—1500m. March—May. 

Native to S America east of the Andes from NW Argentina to SW Brazil, 
and Peru, Ecuador, the Caribbean, Mexico and Florida. Tends to become 
established or naturalised, the only species of the genus to behave so in the 
Indian subcontinent. 


19. PETUNIA L. 


Viscid, erect or sprawling annual herb. Leaves alternate, sessile, simple, entire: 
stipule-like leaves absent. Inflorescence a short few-flowered raceme, the flowers 
appearing solitary, sometimes reduced to a single flower; bracts leaf-like, 
opposite; bracteoles 2, opposite, equal. Pedicels sturdy, articulating at base. 
Flowers showy, 5-merous, slightly zygomorphic. Calyx unequally 5-lobed to 
near base; lobes narrowly ovate. Corolla salverform, limb sinuate-lobed. Fruit 
a dry capsule, apically septicidally dehiscent. Seeds minute, globose, reniform 
or prismatic, foveate. 

The description above applies to the widely cultivated species described below. 


1. P. hybrida Vilmorin; P. violacea auct. non Lindley 

Annual 30—50cm. Stems somewhat flexuous, shortly glandular-pilose with 
ascending spreading hairs. Leaves sessile or subsessile, ovate, 10-25 x 5—18mm, 
obtuse, base obtuse or shortly cuneate, glandular-pilose. Pedicels 20—35mm, 
glandular-pilose. Calyx lobes narrowly oblong, recurved, three c 11 x 1.5mm, 
two c 14 x 3.5mm. Corolla pinkish-purple or white suffused pink, sometimes 
with alternating white and coloured bands, 50-65mm; tube pilose, gradually 
dilated upwards, 30-35mm, lobes pubescent outside, c 30mm. 

Bhutan: C — Thimphu district (Paro), Tashigang district (Tashigang). 
Cultivated in gardens as an ornamental, 1350—2370m. June—October. 

A cultigen; origin reputedly P. axillaris (Lamarck) Britton, Sterns & 
Poggenburg x P. inflata Fries (cf. 410). 


20. BROWALLIA L. 


Unarmed annual herb. Leaves alternate, entire or nearly so, petiolate. Flowers 
solitary, axillary in axils of sometimes reduced leaves; pedicels elongating in 
fruit. Calyx tubular-campanulate, prominently longitudinally veined when dry, 
lobed to less than 3; lobes 4-5, triangular to lanceolate, enlarging in fruit and 
longer than but not enclosing capsule. Corolla salverform, zygomorphic; tube 
swollen at top, limb conspicuous or not, with small mouth. Stamens 4, didy- 
namous, with a fifth staminode or rarely a fifth fertile anther; upper pair of 
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stamens with flattened, curved, pilose filaments and | fertile theca (the other 
obsolete), lower pair with basally geniculate filaments and 2 thecae. Stigma 
compressed between anthers, expanded into a furrowed wafer-like structure. 
Fruit a 2-valved, septicidally dehiscent capsule. Seeds very numerous, minute, 
prismatic, foveate. 


1. B. americana L.; B. demissa L., B. elata L. 

Erect, often much-branched annual 20-—35cm. Stems shortly glandular 
pubescent. Leaves alternate or subopposite: petioles 3-20mm; lamina 10-35 x 
5—15mm, acute, acuminate or obtuse, base cuneate, obtuse or truncate, glabrous 
or with short simple hairs above, puberulent on veins beneath. Pedicels 3--6mm 
in flower, lengthening and up to 10(—20)mm in fruit, finely puberulent. Calyx 
8—Imm, densely glandular pubescent on lobes, less so on 10-veined tube: lobes 
2-2.5mm. Corolla bright violet, blue or white; tube 12—l6mm; limb zygomor- 
phic, shorter lobes 2-7mm, longer ones 6—12mm. Stamens 4; staminode absent. 
Capsule c 5mm. 

Darjeeling: Observatory Hill (218). Cultivated; flowering August-December, 
fruiting September—January. 

Native of Peru. 


21. STREPTOSOLEN Miers 


Evergreen unarmed shrub. Leaves alternate or subopposite, shortly petiolate, 
entire. Inflorescence terminal, composed of rather conferted, subcorymbose, + 
dichotomously branched cymes. Calyx tubular-campanulate, shortly 5-lobed. 
Corolla zygomorphic, infundibular, somewhat twisted, limb with 3 smaller 
posterior lobes and 2 larger anterior lobes. Stamens 4, didynamous. Fruit a 
capsule. Seeds numerous. 


1. S. jamesonii (Bentham) Miers; Browallia jamesonii Bentham 

Straggling shrub 1.5-2m; branches rugose, densely viscid-pubescent with 
tuberculate-based spreading hairs. Leaf lamina elliptic, 20-40 x 12—18mm, 
acute or subobtuse, base shortly cuneate, upper surface sparsely and minutely 
puberulent with strongly impressed veins. lower surface shortly hispidulous 
especially on prominently raised veins; petiole 5-1Smm, pubescent. Pedicels 
5—7mm, subequalling calyx, densely glandular-pubescent. Calyx 7-—13mm., 
bluish-tinged: lobes 2—Smm, triangular-lanceolate, glandular-ciliate. Corolla 
26—35mm, orange-yellow at first, limb turning orange-red: tube slightly curved 
downwards, pilose outside, 20-25mm; limb 15-20mm diameter, shortly 
pubescent outside, 2 anterior lobes much larger than 3 posterior, one posterior 
lobe emarginate, others entire. Capsule not seen. 

Darjeeling: Observatory Hill (333). Cultivated as an ornamental, c 2000m. 
March. 
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22. BRUNFELSIA L. 


Unarmed shrub. Leaves coriaceous, entire, glabrate, often apparently clus- 
tered at ends of twigs, shortly petiolate. Flowers solitary or in few-flowered 
clusters, appearing terminal. Calyx tubular to cyathiform, 5-lobed, somewhat 
accrescent in fruit. Corolla salverform, very showy; tube narrow; lobes slightly 
zygomorphic. Stamens 5, with 1 or more sometimes reduced to staminodes or 
entirely absent. Ovary shortly stipitate, 2-locular but apically 1-locular. Fruit 
a berry. 


1. B. pauciflora (Chamisso & Schlechtendal) Bentham; B. calycina (Hook.) 
Bentham 

Shrub to 3m but often much smaller. Branches glabrous, glossy, brown. 
Lamina of upper leaves 25-40 x 15-25mm (lower ones can be 7—1Scm), 
undulate or subentire, very minutely puberulent on veins otherwise glabrous. 
Pedicels c 5mm. Calyx c 4 x 2mm in flower, toc 10 x 6mm in fruit. Corolla 
mauve with yellow eye, c 30mm; tube c 25mm, glabrous; limb c 35mm diameter, 
lobes slightly undulate, c 15 x 15mm. 

Bhutan: S — Samchi district (Samchi). Cultivated in gardens, c 500m. 
February-March. 

Native of Brazil. 


Family 172. BUDDLEJACEAE 
by S.J. Rae 


Erect shrubs or small trees, hairs often stellate. Leaves simple, opposite, 
pinnately veined; stipules leafy, often interpetiolar, sometimes reduced to a line 
or absent. Flowers in terminal and axillary, often spike-like panicles, bisexual, 
actinomorphic. Calyx campanulate, shortly 4(—5)-lobed. Corolla narrowly or 
broadly tubular, with 4(—5) spreading or erect lobes. Stamens 4, inserted within 
corolla tube. Ovary superior, 2-celled, ovules numerous, placentation axile, style 
simple, short, stigma clavate or capitate. Fruit a capsule, surrounded by persist- 
ent calyx, weakly laterally compressed. Seeds many, compressed. 


1. BUDDLEJA L. 


Description as for Buddlejaceae. 


1. Plants glabrous; leaves connate at base in pairs; flowers 2-4mm 


1. B. bhutanica 
+ Plants pubescent to tomentose, rarely almost glabrous: leaves not connate 
at base in pairs; flowers 5-30mm 
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2. Corolla tubular-campanulate, 17—-30mm; panicle branches lax, 3-flowered; 


capsules 10-16 x 5-8mm ............... 2. e eee cece eee eee ee ees 2. B. colvilei 
+ Corolla cylindric, 3—13mm; panicle branches dense, usually more than 
3-flowered; capsules 3-12 x 1.2-4mm ............ ccc cece ccc eee c een ee nes 3 


3. Leaves broadly rounded or cordate at base, thickly woolly-tomentose on 


both surfaces; flowers sometimes appearing before leaves ...... 4. B. crispa 
+ Leaves cuneate or attenuate at base, pubescent or tomentose beneath, never 

thickly woolly above; flowers appearing after leaves .....................25. 4 
4. Corolla tube stellate-tomentose ............ 00... cece cece e cece teen eee e eens 5 
+ Corolla tube glabrous or sparsely pubescent................ 0... ccc cece cece eee 7 
5. Corolla tube 3—4mm; leaves narrowly lanceolate.............. 5. B. asiatica 
+ Corolla tube 5-10mm:; leaves lanceolate, elliptic or narrowly ovate....... 6 


6. Mature leaves finely crenate-serrate, + glabrous above, very closely tomen- 

tose beneath; corolla tube 8—lImm...................... 6. B. macrostachya 

+ Mature leaves subentire or denticulate, stellate-pubescent or thinly tomen- 
tose above, thickly woolly-tomentose beneath; corolla tube 5—7mm 

7. B. paniculata 


7. Corolla broadly cylindric, tube 2—3.5mm wide; calyx 4—S5mm 
3. B. forrestii 
+ Corolla narrowly cylindric, tube c 1mm wide: calyx 2.5—-3mm..8. B. davidii 


1. B. bhutanica Yamazaki 

Shrub 1—2m, glabrous. Leaves connate at base in pairs, amplexicaul, narrowly 
oblong-lanceolate, 6—11(-16) x 1—2.5cm. acuminate. margins minutely serru- 
late or subentire; sessile; stipules absent. Panicles terminal and axillary, 6—17cm, 
spike-like; flowers 3-6 in sessile clusters, lemon-scented. Calyx 1—2mm, glabrous, 
lobes triangular. Corolla white, tube cylindrical 2-4mm, glabrous outside, pilose 
within near mouth, often with some glandular hairs on the lobes; lobes broadly 
elliptic, |.3-1.5mm, spreading. Stamens inserted above middle of tube. Capsules 
ellipsoid, 3-5 x 2-3mm. 

Bhutan: C — Punakha district (Lobeysa, Tinleygang and Ngawang). In scrub 
on river banks in chir pine forest, and in scrubby, warm, broad-leaved forest. 
1310—2000m. April-June. 

Endemic to Bhutan. 
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2. B. colvilei Hook.f. & Thomson 

Shrub or small tree 2—8m. Leaves elliptic-oblanceolate, 6-20 x 1.5-5.5cm, 
acuminate, base attenuate, margins shallowly serrate, glandular and sparsely to 
densely stellate hairy especially beneath; petioles 0-8mm; stipules reduced to a 
line between opposing petioles. Panicles 7—20cm, terminal] and axillary, branches 
cymose, lax, 3-flowered, not fragrant. Calyx 5—7mm, glandular and subglabrous 
to densely stellate-tomentose, lobes short. Corolla wine-red, tubular- 
campanulate, tube 15~22mm, 6—10mm diameter at mouth, glandular and spar- 
sely stellate hairy outside, sparsely pilose within; lobes erect, suborbicular 
5-8mm. Stamens inserted 73 up tube. Ovary stellate-tomentose. Capsules 
broadly ellipsoid, 10-16 x 5—8mm. 

Bhutan: C — Thimphu, Punakha, Tongsa, Bumthang, Mongar, Tashigang and 
Sakden districts, N-— Upper Mo Chu and Upper Kuru Chu districts; Darjeeling: 
Sandakphu-Garibans; Sikkim: Bakkim—Chhokha, Fiyengong, Kalipokhri, 
Phusum; Chumbi: Langrang. Amongst shrubs on open hillsides and margins of 
hemlock and mixed forests, 2100—5000m. June-August. 

Prized as an ornamental species on account of its showy inflorescences. 


3. B. forrestii Diels; B. cooperi W.W. Smith 

Similar to B. co/vilei but leaf margins crenate-serrate or sometimes subentire, 
thinly stellate hairy beneath; panicles 6—25cm, often densely flowered, fragrant; 
calyx sparsely stellate tomentose; corolla wine-red, tube orange or bluish, 
broadly cylindrical, 8-10 x 3mm, glabrous or stellate-tomentose near mouth; 
lobes spreading, suborbicular 24mm; capsules ellipsoid, 6—10mm. 

Bhutan: C — Bumthang district (Rudong La). Scrub near river banks, 2000- 
4000m. July. 


4. B. crispa Bentham; B. tibetica W.W. Smith, B. tibetica var. grandiflora 
Marquand, B. whitei Kraenzlin 

Deciduous shrub 1.5—3(—-5)m, densely stellate-tomentose. Leaves ovate, 
3-7(-12) x 1.5-3(—8)cm, acute, base cordate or truncate, sometimes narrowly 
decurrent on petiole, margins crenate-dentate, both surfaces rugose and densely 
whitish woolly tomentose (brownish when dry); petiole 1—1.5cm, stipules vari- 
able, sometimes large and united. Panicles appearing before or after leaves, 
terminal and lateral, dense or spike-like, branched, 2—30cm, sweet scented. 
Calyx 2-4mm, tomentose; lobes triangular c 1.5mm. Corolla pinkish-purple 
with orange throat, tube narrow 6-11 x 1-—2mm, stellate-tomentose and with 
some glandular hairs outside, pilose within; lobes spreading, suborbicular 
I-2mm, subentire. Stamens inserted near middle of tube. Ovary stellate- 
tomentose. Capsule ellipsoid, 5—6mm. 

Bhutan: S — Chukka district (Chima Kothi), C —Ha district (Ha Valley), 
Thimphu district (Paro Chu and Thimphu Chu Valley from Kyapcha to 
Thimphu). Amongst scrub in blue pine forest, on open hillsides and on dry 
roadsides, 2000—2500m. April-June. 
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B. crispa is treated here in a broad sense on account of its variability in leaf 
and inflorescence characters. Plants from Bhutan have broader and more densely 
tomentose leaves than typical B. crispa specimens from Nepal and NW 
Himalaya; they may be subspecifically distinct. Most Bhutan plants are decidu- 
ous with flowers appearing before the leaves and have sometimes been treated 
as a distinct species, B. tibetica. Plants with flowers and leaves appearing together 
occur only in the Paro Chu Valley. Surprisingly absent from Sikkim and 
Darjeeling. 


5. B. asiatica Loureiro. Dz: Kang shing chuwa. Fig. 92e-h. 

Shrub to 5m. Leaves narrowly lanceolate, 6-15 x 1—4cm, acuminate. base 
cuneate; margins minutely dentate, closely white stellate-pubescent or tomentose 
beneath, glabrous to stellate-pubescent above: petioles 3—10mm with stipular 
line between opposing petioles. Panicles dense, spike-like, terminal and axillary, 
5—20cm, not fragrant. Calyx 2—3mm, stellate-pubescent, lobes triangular, short. 
Corolla white, sometimes violet, tube 3-4 x 1-—1.5mm, stellate-pubescent out- 
side, woolly inside; lobes orbicular, 1.5mm. Stamens inserted near middle of 
tube. Capsules ovoid, compressed, 3-5 x 1.5—3mm. 

Bhutan: S — Samchi, Phuntsholing, Chukka, Sarbhang, Gaylegphug and 
Deothang districts, C — Punakha, Tongsa, Mongar and Tashigang districts; 
Darjeeling: Darjeeling and Tista Valley. In scrub on river banks. open hillsides 
and margins of subtropical and warm broad-leaved forests, 200—1500m. 
January—March. 

Sometimes cultivated in villages in foothills. 


6. B. macrostachya Bentham; B. griffithii (Clarke) Marquand, B. macrostachya 
var. griffithii Clarke 

Shrub or small tree 2—3(—7)m, stellate-pubescent. Leaves elliptic. 6-20 x 
1.5—7cm, acuminate, base attenuate into petiole, margins finely crenate-serrate. 
white stellate-tomentose beneath (brownish when dry); sessile or with short 
winged petiole; stipules united, interpetiolar, rounded. Panicles dense. elongated, 
spike-like, terminal, 5—20cm, sweet-scented. Calyx 2—4mm, tomentose. lobes 
triangular, |-2mm. Corolla cream-purple, with deep orange throat; tube 8-10 
x 2-3mm, tomentose and with some glandular hairs outside, villous within; 
lobes spreading, suborbicular 2—4mm. Stamens inserted near the mouth of the 
tube. Ovary stellate-tomentose, with glandular hairs. Capsules ovoid, com- 
pressed, 7-8mm. 

Bhutan: S — Chukka district (Jumudag—Tala), C — Tongsa district (Chendebi, 
Tashiling), Mongar district (?7Latun La). Tashigang districts (Tashi Yangtsi): 
Sikkim: Chungthang. Amongst scrub on streamsides and margins of warm 
broad-leaved forest. 2000—2600m. August—October. 
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7. B. paniculata Wall.; B. acutifolia Wright 

Similar to B. macrostachya but leaves ovate-lanceolate, margins denticulate 
or subentire, white or greyish stellate-pubescent or thinly tomentose above, 
thickly woolly tomentose beneath (brown when dry); corolla white-lavender: 
tube 4—7mm, lobes white, 1.5—-2mm; capsules 4—5mm. 

Bhutan: S — Chukka district (Takhti Chu), C -Punakha district (Wangdu 
Phodrang, Mendegang, Wache), Tongsa district (Kinga Rapden); Darjeeling: 
Takvar. Warm broad-leaved forests, 1200—2100m. April-May. 


8. B. davidii Franchet 

Shrub 1—4m, pubescent. Leaves narrowly elliptic-lanceolate, 4-20 x 1—5em, 
acuminate, base cuneate, margins serrate or serrulate, dark green and glabrous 
above, closely white tomentose beneath (brown when dry); petioles 0—4mm; 
stipules interpetiolar, suborbicular. Panicles terminal, sometimes axillary, many- 
flowered, 10—30cm, fragrant. Calyx 2—3mm, glabrous or stellate pubescent, 
lobes triangular, c !mm. Corolla pinkish-purple with orange throat; tube 6-1] 
x c lmm, glabrous or stellate-pubescent, outside, pilose within; lobes spreading, 
orbicular, |-3mm. Stamens inserted near middle of tube. Ovary glabrous or 
pubescent. Capsules ellpsoid, 5-6mm, glabrous or pubescent. 

Bhutan: C — Thimphu district (Taba, Paro). Cultivated in gardens, 2400m. 
July— October. 

Native of China, cultivated for its showy fragrant panicles. 


Family 173. SCROPHULARIACEAE 


by R.R. Mill 


Herbs, more rarely shrubs or trees (occasionally epiphytic), autotrophic, 
hemiparasitic or parasitic. Leaves alternate, opposite or sometimes whorled, 
simple, lobed or pinnately dissected. Inflorescence a thyrse, raceme or spike or 
flowers solitary. Flowers hermaphrodite, usually distinctly zygomorphic, some- 
times + actinomorphic. Calyx + deeply divided into (2—)4—5 segments. Corolla 
sympetalous, (3—)4—S-lobed, bilabiate or not, sometimes spurred or saccate. 
Stamens attached to corolla tube and alternating with lobes, 2, 4 or 5. often 
didynamous; fifth (adaxial) stamen sometimes replaced by a staminode (e.g. 
Scrophularia) or absent; thecae sometimes unequal, often divergent and/or con- 
fluent at tips. Ovary superior, bilocular; style terminal; stigma capitate, puncti- 
form, or 2-lobed, usually wet. Ovules + numerous. Fruit usually a septicidal. 
loculicidal or poricidal capsule, less commonly a berry, rarely (Lagotis) a schizo- 
carp. Seeds + numerous, angular or winged. 

Recent molecular research has shown that Scrophulariaceae as traditionally 
defined (as in Flora of Bhutan) is paraphyletic. These studies restrict the family 
to Scrophularia, Verbascum, Selago and its allies, and the mainly African tribe 
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Manuleae (Manulea etc.). Most genera, such as Calceolaria(?), Digitalis, Kick xia, 
Limnophila, Lindernia, Mimulus, Scoparia and Veronica, are transferred to 
Plantaginaceae; the name Antirrhinaceae Persoon has recently been proposed 
for conservation over Plantaginaceae (399). The position of some genera Is still 
unclear and it is possible that Calceolaria should be excluded from the expanded 
Plantaginaceae (354). The hemiparasitic genera such as Euphrasia and 
Pedicularis are all transferred under this new classification to Orobanchaceae. 
Wightia should presumably be transferred to Bignoniaceae under the new classi- 
fication because all members of the three families as newly defined are herbs or 
shrubs only, not trees or lianas. The genera in our area would divide up as 
follows: Scrophulariaceae sensu stricto (genera | and 2); Plantaginaceae (3--28, 
but Ellisiophyllum and Calceolaria of uncertain position); Orobanchaceae 
(29-36); Bignoniaceae(?) (37 and 38). For further discussion see (354). 


PRECS OL SATUS: ictsscnsere es deateatn eee alts Shae pad dns Gruss alter Se Crate e uinginerndet 2 
Be MELO E DSc a oY eh a eli nS ceo gp oie BE cork Gna it Sinan Saya eherdrutiona ey Pian aa 4 


— 


2. Leaves, calyces and young twigs without stellate hairs ... 11. Lindenbergia 
+ Leaves, calyces and young twigs stellate-tomentose ....................50005 3 


3. Tree (sometimes epiphytic), 3-15m; leaves 70-190mm broad; flowers in 
many-flowered inflorescences ................cce cece eee e ee eeeee ees 38. Wightia 

+ Shrub, 0.6-2.5m; leaves 8-30mm broad: flowers solitary or in pairs 
37. Brandisia 


4. Procumbent annual of rice-fields and ponds, with filiform stems and minute 
leaves, forming moss-like mats; corolla pink, c 2.5mm .. 20. Microcarpaea 


a. INIOE- AS A DOVE «.cecoetn ook ae ye Gives aco sens curren es aR ees Se eac ies 5 
5, LPORe Stamens: 2 ecco 04 coe 8 Sa es hae aaitor eh wh cnet iae Nes ca teases 6 
+ Stamens 4—5, all with at least 1 fertile loculus ................... 0.0 cece eee 12 


6. Two staminodes or sterile stamens present as well as 2 fertile stamens ... 7 
+. <Only-2 ‘fertile-stamen's present .s3sices cach sesk pete Audie ia tdaan dies 9 


7. Leaves entire, all but the lowest 1-2 pairs reduced and not more than 2mm 
16. Dopatrium 
+ Leaves serrate or finely dentate, all well developed and usually more than 
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19. 
+ 


Calyx flattened, of 4 segments in 2 series, one outer segment much larger 


(aH OCR Sick on bch Wile esi te news beets oe teenage Nie Ea Vanes 17. Picria 
Calyx tubular or campanulate, with 5 teeth and 5 wings or ribs, all segments 
more or lessequiall 5 ..scciwsnsesPirgesaes cat vain exee somes fies 19. Lindernia 
Corolla yellow or greenish-yellow .............. sees eee e eee tence eee es 10 
Corolla blues pink, purple of WHILE: icic.051622 7. eces eee eee: I! 


. Leaves lanceolate, simple; stout-stemmed perennial; corolla greenish-yellow, 


not slipper-like, with exserted stamens .............-.....655 26. Calorhabdos 
Leaves broadly ovate, pinnatisect; slender-stemmed annual; corolla deep 
yellow, slipper-shaped with lower lip 3 x as long as upper; stamens included 

10. Calceolaria 


. Corolla rotate, not or scarcely zygomorphic (except that one lobe is some- 


times smaller than other 3) ¢...06...cce0es desde stasst wees daira ees 27. Veronica 
Corolla bilabiate, strongly zygomorphic ................... eee eee 28. Lagotis 
. Fertile stamens 5; corolla rotate ........... 00. e cece eee eee 1. Verbascum 


Fertile stamens 4, usually didynamous, sometimes with a fifth staminode, 


corolla usually bilabiate, sometimes rotate ............... cece eee eee 13 
. Corolla tube spurred or saccate at base ............ 0c cece cece eee e eee eeneees 14 
Corolla tube not spurred or saccate at base 1.0.00... cece eee 16 
. Corolla 30-45mm, tube saccate at base (cultivated) ........ 6. Antirrhinum 
Corolla 10mm or less (excluding spur), tube spurred (native) ........... 15 


. Corolla violet or white, with yellow palate; leaves reniform or semicircular, 


palmately 5=9-lobed 2 woccacusccucksciscsadbuedasenssometeaiaiges 5. Cymbalaria 
Corolla entirely yellow (except for small red spots on palate); leaves triangu- 
lar or ovate, never palmate but often hastate or sagittate ....... 4. Kickxia 


. Inflorescence a large terminal panicle of numerous cymes..2. Scrophularia 


Inflorescence various but not a compound panicle of cymes............. 17 
. Prostrate, creeping herbs, stems rooting at nodes .................. 000s ees 18 
Erect or acaulescent herbs, stems not rooting at nodes ................... 22 
eotems completely claDIOUs {irs cc tuet ane cone en tres Seneca eruewe 19 
Stems hairy (sometimes sparsely) ............... cc cece cece ceeeeesaeeeeee ees 20 
Corolla yellow; leaves serrate in upper 2-% ...........005. 15. Mecardonia 
Corolla bluish, mauve or lilac: leaves entire ...................... 14. Bacopa 
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Leaves dimorphic, suborbicular and petiolate (wet season) and fasciculate, 


needle-like (dry season); flowers sessile in leaf axils ...... 22. Hemiphragma 
Leaves all similar, not as above; flowers usually pedicellate, axillary or not 
21 


Corolla subrotate, nodding; each node emitting | leaf and | long-pedicellate 

flower; leaves deeply pinnatifid, resembling Geranium ... 21. Ellisiophyllum 

Corolla tubular, not nodding; growth pattern not as above: Jeaves simple 
19. Lindernia 


Corolla SUubrotate-so sot ire tas Aotearoa ager eas as 23 
Corolla tubular, campanulate or bilabiate .................. 0... c eee eens 24 


Corolla white or pale green, 4-lobed, posterior lobe emarginate; capsule 


2-valved; stems glabrous except at nodes ....................005 23. Scoparia 
Corolla yellow or purple, 5-lobed; capsule 4-valved: stems scabrid or pilose 
THPOUCNOUL = /,adesrtcunatteesioracent edaalanrewaavneanewtaayadhcere 33. Sopubia 
. All aerial leaves 3-sect, pinnatifid or pinnatisect .................... 0000s 25 
All aerial leaves simple (sometimes finely pinnatisect submerged leaves 
PLCSEME VL MMON I Sirs an, healed cst oreeaweatnaieen ween eateey ones 26 
. Upper lip of corolla with reflexed margins............ 35. Phtheirospermum 


Upper lip of corolla often hood-like, never with reflexed margins 
36. Pedicularis 


Anterior stamens exserted from corolla; flowers pale blue to dark violet 
24. Neopicrorhiza 
All stamens included in corolla; flower colour various ................055 Zi 


All stem leaves alternate: corolla 40-SO0mm, purple. pink or white outside 


with dark purple spots within .............. 02... cece eee eee ee eees 25. Digitalis 
All or most stem leaves opposite: corolla usually less than 40mm (if 
40~50mm, then yellow: Centranthera grandiflora) ........ 0.6. c cece eens 28 


More or less acaulescent plants (stems 0—12cm) of high-alpine mobile scree; 
flowers bright yellow; leaves all in a rosette, stems with scale-like leaves 29 
Habit and habitat not as above: flower colour various: leaves all cauline or 
if some basal then stem leaves not scale-like ................. 2.0 cece eee eee 30 


. Corolla tube relatively broad ................ 2. Scrophularia (S. przewalskii) 


Corolla tube Narrow eo. oscl<cnswdietes sedcer eas eavtagss pedideeieaded 3. Oreosolen 


. Calyx subtended by 2 bracteoles (and sometimes also a bract).......... 31 


Calyx not subtended by a pair of bracteoles but sometimes bracteate .. 36 
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_ Each anther with 2 separate thecae; plant often strongly aromatic, not 


parasitic; inflorescence various, BUt-TOt- A SPIKE: oh cy ccen iio eieakbians s 32 
Anther thecae joined at tips, or each anther with a single theca; plant not 
aromatic, always wholly or hemiparasitic; inflorescence a spike ......... 33 


. Aquatic or marsh plants; calyx regular or rarely with only | lobe (adaxial) 


larger than others; all stamens with both thecae fertile ..... 13. Limnophila 
Terrestrial roadside plant; calyx irregular, with 2 inner lobes much smaller 
than outer 3; 2 or all 4 stamens with only one of the 2 thecae fertile 

12. Adenosma 


LAINE IOCUIN 2) saeili dara aie bests etd oes bad eae eens oe eon 34 
Anther locolus li. by aboruiohh 2.4. caenr rea ieee tens ieee aaa atents 35 
CORO: B= TI oc. Siatiete Behe Steve aeeh Suse aaa aes 29. Alectra 
Corolla T2=SOMM: f22vcceec vo eeeca der Gia avis cohe geese ale 32. Centranthera 
. Corolla white or yellow, tube decurved near apex; inflorescence lax, only 
[2 Towers open al-One LINE soci ieses elses ieetieentore des 31. Striga 
Corolla bluish-purple or violet, tube straight; inflorescence dense, several 
flOWeTSs Open: alt OMe TIME s55~ easy ai see ee aeea see Palen 30. Buchnera 


. Corolla mainly or wholly yellow, sometimes with brown or red spots .. 37 


Corolla mainly or wholly white, mauve or bluish, sometimes with yellow 


PRO AE eer ga wih Se Geis dake ita yo ees te tees whe Uulacuecnaee cera aneee aise ataaM 38 
. Calyx glabrous except along 5 ribs and margins of teeth; anther thecae 
confluent (straggling herbs, wet places)................. sees eee 7. Mimulus 
Calyx pubescent or hirsute all over; anther thecae separate (erect herbs 
woody at the base, forests and dry slopes) ................. 11. Lindenbergia 
. Leaves mainly or all in a basal rosette ............ 00... cece ee eee ese e een e es 39 
Leaves: thamly-or all caulines 05. eds cece eninge cand Seiden aaeetencest 40 


. Plant usually + glabrous and acaulescent; raceme very condensed, flowers 


appearing subsessile amongst leaves; fruit an indehiscent berry ...9. Lancea 
Plant usually + hairy and caulescent: raceme well developed, scapose; fruit 
A SOCUNEICAl CADSUIE! 65) ged olds tanh era Raaet eee tet mae apann hel dee 8. Mazus 


Corolla white or lilac with fine purple longitudinal veins and yellow throat; 


fruit a loculicidal capsule; hemiparasitic ....................... 34. Euphrasia 
Corolla variously coloured but lacking fine purple veins: fruit a septicidal 
CAPSUIE, GULOLODING iasi ar, 2 oi aete ian adn eoeaeG aah iende oad 4] 


Ovary entirely glabrous: calyx unwinged or with narrow wings 

19. Lindernia 
Ovary shortly scabrid-pilose in upper part: calyx with 5 + broad wings 
OIRECIG 5 tii hoc sahuenats nucle aad datewennica ailment 18. Torenia 
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1. VERBASCUM L. 


Eng: Mullein. 

Biennial herbs, often pubescent, floccose or tomentose. Leaves alternate, 
simple or divided; basal ones in a rosette, sessile or shortly petiolate; cauline 
numerous, smaller. Plants glabrous or with indumentum of eglandular or 
glandular, simple, branched or dendroid hairs. Inflorescence a branched or 
unbranched spike or raceme; flowers solitary or in clusters in bract axils. Calyx 
5-lobed, regular or + zygomorphic; lobes lanceolate or narrowly lanceolate. 
Corolla yellow, + actinomorphic or slightly zygomorphic, flattened-rotate, tube 
very short or almost absent; lobes rounded or broadly obovate, posterior ones 
slightly smaller. Stamens 5. Filaments inserted at base of corolla, + covered 
with whitish or purple woolly indumentum; 2 posterior longer than 3 anterior, 
+ glabrous above or throughout, 3 posterior woolly up to anthers. Anterior 
anthers decurrent and obliquely inserted on to filament, posterior ones medi- 
fixed. Style filiform or thickened towards apex. Ovary bilocular. Capsule globose 
or oblong-ovoid, septicidal. Seeds numerous, obconical-prismatic, foveolate. 

The above description applies only to the two following species. Other species 
of this very large genus (some 400 species, mostly in SW Asia) vary in stamen 
number (4—5), and in the form of the anterior and posterior anthers and the 
distribution of wool on the filaments. 


1. Leaves tomentose; flowers in clusters of 2—7 in bract axils, completely hiding 


inflorescence axis; filament wool whitish-yellow ............... 1. V. thapsus 
+ Leaves glabrous; flowers solitary in bract axils, axis of inflorescence easily 
seen; filament wool purple-violet ................ 0... e eee eee eee 2. V. blattaria 


1. V. thapsus L. Dz: Kachum. Fig. 93a—b. 

Stout, erect biennial, 30—150cm, densely tomentose, eglandular. Stem nar- 
rowly winged at least above. Basal leaves ovate to oblong, 8-50 x 2.5—l4cm., 
crenate to subentire, tomentose. Cauline leaves decurrent, oblanceolate to 
obovate, acute or shortly acuminate. Inflorescence dense, simple or very rarely 
branched, spike-like, 15~30(—90)cm, tomentose: axis scarcely visible. Flowers 
in clusters of 2—7, sweet-scented. Bracts ovate- to lanceolate-acuminate, lower 
ones decurrent. Bracteoles 2; pedicels partly adnate to stem, free part 1-Smm. 
Calyx 7-12mm. Corolla yellow, 12-20mm diameter, punctate with pellucid 
glands, stellate-pubescent outside, ciliate to base of upper lobes within. Filament 
wool whitish-yellow; 2 anterior filaments glabrous or sparingly hairy in middle. 
Anthers orange. Capsule broadly ovate-elliptic, 7-10 x 4-6mm, stellate- 
tomentose. 

Bhutan: S — Chukka district, C - Thimphu to Bumthang districts; Darjeeling/ 
Sikkim: unlocalised Hooker collection; Chumbi: Chumbi, Lingmatang etc. Dry, 
often abandoned fields. clearings in Pinus wallichiana forest. often on sandy 
soil, 1220-3048m. June—October. 
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The seeds are used for stupefying fish; the plant is used for pulmonary disease, 
asthma, diarrhoea, and bleeding of the lungs and bowel. 


2. V. blattaria L. 

Erect biennial, 30—150cm, glabrous below, glandular in inflorescence. Stem 
angled above. Basal leaves broadly or narrowly oblong, 10—25cm, crenate or 
sinuately lobed, glabrous. Uppermost cauline leaves triangular with cordate 
semi-amplexicaul base. Inflorescence lax, simple or with a few branches, spike- 
like, 30—60cm; axis clearly visible. Flowers solitary in bract axils. Bracts lanceo- 
late, acuminate. Bracteoles absent; pedicels free from stem, in fruit 5-25mm 
and much longer than calyx. Calyx 5—8mm; lobes glandular. Corolla yellow, 
20-30mm diameter, + glandular outside, villous with violet papillae to base of 
upper lobes within. Filament wool purple; 2 anterior filaments glabrous in upper 
¥Y,, Capsule globose, 5—8mm, glandular. 

Darjeeling: Singalila Ridge. 

Known in our area only from a fruiting specimen collected as long ago as 
1855 somewhere between 360m and 2743m. Probably introduced; rarely per- 
sisting long in the same locality. 


2. SCROPHULARIA L. 


Perennial herbs, in Bhutan usually tall (except S. przewalskii). Stems quad- 
rangular, sometimes winged. Leaves petiolate or subsessile, usually ovate, 
toothed. Inflorescence usually a large terminal panicle of cymes, sometimes with 
axillary inflorescences below, in S. przewalskii reduced to a terminal cluster 
amongst upper leaves. Cymes pedunculate or sessile, sometimes dichotomously 
branched. Bracteoles present. Calyx lobes oblong, ovate or suborbicular, often 
with narrow scarious margin. Corolla usually inconspicuous and greenish, rarely 
larger and yellow (S. przewalskii). Stamens 4, didynamous, included or exserted. 
Staminode present or absent. Fruit a capsule. 

Important identification characters include the presence or absence of glandu- 
lar hairs on the bracteoles and parts of the inflorescence; the relative length of 
the alar pedicel (that arising in the fork between the 2 primary branches of a 
dichasium, or the first-formed flower of a monochasial cyme) to the first pair 
of bracteoles subtending the same cyme; staminode presence or absence and 
its shape. 

S. przewalskii is very anomalous, and much more closely resembles Orcosolen 





Fic. 93. Scrophulariaceae. a—b, Verbascum thapsus: a, flowering shoot (x %): b, lower leaf (x 
%2). ¢, Kickxia ramosissima: habit (x 3). d-e, Scrophularia urticifolia: d. flowering shoot (x 
73). €, dissected corolla (x 5). f-g, Mimulus bhutanicus: f, flowering shoot (x /%); g. dissected 
calyx, exterior (x 2). h, Mimulus nepalensis: dissected calyx, exterior (x 2). i-j, Lancea tibetica: 
i, habit (x %); j, fruit (x 1). Drawn by Glenn Rodrigues. 
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in many characters (e.g. yellow corolla, adaptation to scree habitat with very 
long roots, presence of scale-like leaves on stem etc.). Corolla structure seems 
closer to Scrophularia and meantime it is retained in that genus. 


1. Corollas yellow, at least 12mm, the upper lip deeply 2-lobed; stem 3—12cm, 
with 2-3 pairs of very small scale-like leaves and a group of much larger 
IeaVeS-ALTOD: scx esos tcc one Ret iee ten Gena ra ten tavern sa ees 7. S. przewalskii 

+ Corollas greenish, not more than 8mm, the upper lip not deeply 2-lobed: 
stem 50—150cm, with numerous pairs of similar large leaves throughout ..2 


2. Cymes dense, scarcely or not pedunculate ............. eee eee 3 
+ Cymes lax, dichotomously branched, distinctly pedunculate ............... 4 
3. Leaves petiolate; corolla c 4mm.............. 2... cece eee eee 1. S. pauciflora 
+ Leaves subsessile; corolla c 6MM............ 0. cece eee eee eee es 2. S. subsessilis 


4. Stamens included; cymes (1—)3—9-flowered; petioles not auriculate at base 
3. S. urticifolia 
+ Stamens finally exserted; cymes (5—)9—19-flowered; petioles auriculate at 


BAS dh eel ttedintna ap eteae en es hea aa Gta a ele een octet NL eo al Be atone 5 
5. Leaf margin coarsely doubly dentate; bracteoles glabrous ..... 4. S. elatior 
+ Leaf margin finely serrate; bracteoles glandular or glabrous ............... 6 


6. Bracteoles glandular; petioles winged and auriculate; peduncles glabrous; 
scarious margin of calyx lobes scarcely evident; capsule globose 

5. S. cooperi 

+  Bracteoles glabrous; petioles unwinged, exauriculate but sometimes dilated; 

peduncles pubescent and sometimes glandular; scarious margin of calyx 

lobes conspicuous; capsule Ovoid ...............0. ccc eee 6. S. himalayensis 


1. S. pauciflora Bentham; S. sikkimensis Yamazaki 

Stems 50-90cm or more, shortly glandular-pubescent (especially on angles) 
or almost glabrous. Petioles 20-5O0mm, glandular-pubescent or glabrous. Leaves 
ovate or oblong-lanceolate, 35-110 x 20-80mm, acute to acuminate, base 
abruptly truncate-cordate, margin coarsely dentate, sparsely puberulent above 
and on veins beneath or glabrous. Flowers in distant terminal leafless condensed 
cymes. Inflorescence axis, peduncle and pedicels + densely glandular-pubescent 
or -puberulent; peduncle very short and not clearly visible; pedicels 2.5—4mm; 
bracteoles linear-lanceolate, 2.5-3mm. Calyx lobes ovate or ovate-lanceolate, ¢ 
4mm, sparsely glandular-puberulent outside, narrowly scarious-margined. 
Corolla green, c 4mm, all 4 upper lobes subequal. Stamens included: staminode 
usually absent, rarely present and subulate. Capsule 5.5-6.5 x c 4mm, dark 
olive: persistent style c 2mm. 
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Bhutan: C - Thimphu, Punakha, Tongsa, Bumthang and Mongar districts, N 
— Upper Mo Chu and Upper Bumthang districts; Darjeeling: Phalut; Sikkim: 
Lachen, Gopethang, Dzongri etc.; Chumbi: Natu La-Champitang. Moist ravines 
in Abies/Rhododendron and Abies/Tsuga forest, 3200--4270m. June--September; 
fruits till November. 

Yamazaki (423) originally distinguished S. sikkimensis by the presence of a 
small subulate staminode, lanate petioles and longer, narrower sepals. Later 
(101) he reduced it to a synonym of S. pauciflora as his field observations had 
revealed that the presence or absence of the staminode was variable and did 
not correlate with other characters. 


2. S. subsessilis R.R. Mill 

Stem c 60cm, subglabrous below, very sparsely pilose above, sparsely glandu- 
lar-pubescent above uppermost leaf-pair. Leaves subsessile (petioles less than 
10mm), upper middle ones largest: lamina ovate, 45-90 x 25-60mm, acute, 
base shallowly cordate-cuneate, margin coarsely doubly dentate, each tooth 
with a stout mucro; surfaces very sparsely white-pilose and with numerous pale 
yellow-green dots; veins conspicuous, blackish. Cymes dense, shortly peduncu- 
late. Pedicels short, densely sessile-glandular. Calyx lobes ovate, c 3mm, shortly 
acuminate, sessile-glandular on central part of lamina outside, without a distinct 
scarious margin. Corolla green, c 6mm, margins of lobes paler; 2 posterior lobes 
largest. Stamens included; ?staminode absent. Capsule not seen. 

Bhutan: N — Upper Kulong Chu district (Shingbe, Me La). Clearing in Abies 
forest, c 3500m. June(?-July). 

Endemic to Bhutan; known only from the type, which is in bud with a few 
very immature flowers. More material] is needed to complete the description. 


3. S. urticifolia Bentham. Fig. 93d-e. 

Stems 60—90cm, sparsely or less commonly densely short-pilose, angled but 
not winged. Petioles usually short (2-10mm) but sometimes distinct and 
20-50mm. Lamina ovate, 35-95 x 25-60mm. acute, base obtuse-truncate or 
very slightly cordate, margin coarsely doubly dentate, surfaces sparsely glandu- 
lar-puberulent. Inflorescence a terminal panicle. usually leafless above, with 
several pairs of cymes arising from axils of floral leaves below: lower peduncles 
10—40mm, slender; cymes usually divaricately branched. 3—9-flowered. some- 
times reduced to 1-2 flowers; pedicels filiform, alar one S—12mm; axis, peduncles 
and pedicels + glandular-pubescent. Calyx lobes broadly ovate, c 2.5 x 1.5mm, 
very obtuse, narrowly scarious-margined. Corolla greenish, 6—7mm, 2 posterior 
lobes longer than others. Stamens included: staminode conspicuous, obovate to 
reniform. Capsule ovoid to subglobose, c 4mm, acuminate, dark brown: beak 
c 0.5mm, style finally falling. 

Bhutan: C — Thimphu district (Dotena, Lamnakha, Zado La). Punakha 
district (Dochu La), Tongsa district (Tratang). Mongar district (Senghor): 
Darjeeling: Darjeeling. Labha, Tonglu etc.: Sikkim: Yoksam. Bakhim, Chia 
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Bhanjang, Phusum etc. Tsuga and other evergreen forest, grassy slopes, rocks 
and gravelly scree, 1830—3350m. May-—August. 


4. S. elatior Bentham 

Stem 90-—150cm, + stout, winged throughout, glabrous or sparsely white- 
pilose below, glandular above. Petioles 20-50mm, with conspicuous basal aur- 
icles which almost unite to form a connecting ring around stem; small axillary 
leaves often present. Lamina ovate, acute, base shallowly cordate, margin shar- 
ply and coarsely doubly dentate, surfaces nearly glabrous. Inflorescence a large 
terminal many-flowered panicle with few axillary inflorescences below: lower 
peduncles 15—-25mm; cymes divaricately dichotomous, (5—)9—15-flowered; pedi- 
cels rather stout, alar one 4-8mm:; axis sparsely pilose, peduncle and pedicels 
densely patent-glandular-pubescent, glandular hairs c 0.3mm. Bracteoles linear- 
lanceolate or narrowly ovate, 4-7mm, glabrous. Calyx lobes ovate-lanceolate, 
2.5-4mm, acute or subacute, with narrow scarious margin, glabrous. Corolla 
green, c 6mm, 2 posterior lobes larger. Stamens finally long-exserted; staminode 
spathulate or absent. Capsule ovoid to subglobose, c 6 x 5mm, with long 
persistent style 6—~8mm. 

Bhutan: C — Tashigang district (Gomchu (117)); Darjeeling: Senchal, 
Darjeeling; Sikkim: Lachen. Woods, shrubby places and near cliffs, 2400- 
3050m (Nepal). 

The record from eastern C Bhutan needs confirmation and no recently col- 
lected material from Sikkim has been seen. 


5. S. cooperi R.R. Mill 

Stout perennial. Stems to 120cm, narrowly winged throughout, glabrous. 
Petioles 4-20mm, winged and basally auriculate. Lamina (only upper ones seen) 
oblong-ovate, 35-60 x 12—25mm, acute, base cuneate or obtuse, margin finely 
serrate, very sparsely short-pilose above, glabrous beneath. Inflorescence a large 
terminal panicle with few axillary inflorescences below: lower peduncles 
20-30mm; cymes divaricately dichotomous, mostly 13—19-flowered: pedicels 
fairly stout, alar one 4—9mm; axis and peduncles glabrous, pedicels with sparse 
very short-stalked glands. Bracteoles narrowly oblong, 3.5—4.5mm, glandular. 
Calyx lobes ovate, c 2.5 x 1.5mm, glandular, with narrow, slightly paler but 
scarcely scarious margins. Corolla greenish-white, 5-6mm. Stamens exserted: 
staminode broadly spathulate. Capsule globose, c Smm. 

Bhutan: C — Thimphu district (Dochong La), Mongar district (Pimi). 2135- 
2440m. July-August. 

Resembling S. e/atior but the leaves are more finely toothed and the glandular 
bracteoles shorter. A Bhutan endemic. 


6. S. himalayensis Royle 
Stout perennial. Stems to [m or more, obtusely angled but scarcely if at all 
winged, glabrous. Petioles (10-)20-70mm, 44-74 x lamina, slender, unwinged, 


1092 


2. SCROPHULARIA 


exauriculate although sometimes with dilated base, glabrous or puberulent. 
Lamina ovate to oblong-ovate, 30-120 x 12-65mm, acute, base truncate to 
shallowly cordate, margin + coarsely dentate or double-dentate, + glabrous 
above and beneath. Inflorescence a terminal panicle: lower peduncles 10-20mm; 
cymes dichotomous, mostly 5—11-flowered; pedicels slender, alar one 2--9mm: 
axis glabrous or pubescent, peduncles pubescent (at least in lines) and sometimes 
glandular, pedicels densely glandular. Bracteoles narrowly lanceolate, 3-7mm, 
glabrous. Calyx lobes oblong-ovate, c 2.5 x 2mm, glabrous, with conspicuous 
scarious margins. Corolla greenish, c 4mm. Stamens very long-exserted. Capsule 
ovoid, acute,c 6 x 4—Smm, with long persistent style. 

Bhutan: S — Chukka district (Chima Kothi-Bunakha). Moist, shaded rocks 
in damp broad-leaved forest, c 2000m. September. 

A mainly NW Himalayan species which extends to Nepal: the single Bhutan 
record is exceptional and represents the easternmost limit of its range. 


7. S. przewalskii Batalin 

Low perennial with very long vertical roots to several metres. Stems 3-12cm, 
lower part almost naked except for 2—3 pairs of very reduced + scale-like 
leaves. Leaves ovate to suborbicular, 15-30 x 10-—25mm, obtuse, base obtuse, 
margin shallowly dentate, surfaces very sparsely pilose. Flowers in a rosette- 
like cluster among apical leaves. Pedicels 8—12mm, thickened distally. Calyx 
lobes oblong-lanceolate, 7—8mm, rather densely white-glandular-pilose outside, 
without scarious margin. Corolla yellow, 16—20mm, glandular-pubescent, with 
long broad tube; posterior lobes larger. Filaments unequal, c 7-8mm; stamens 
included; staminode absent. Style 14—17mm. Capsule globose, c 7 x 6mm. 

Sikkim: Lachung, Goecha La. Alpine and glacial scree, c 4600m. 

Much more closely resembling Oreosolen than the other species of 
Scrophularia in its habit and relatively large yellow flowers. 


3. OREOSOLEN Hook.f. 


Small short-stemmed or almost acaulescent perennial herbs. Leaves opposite 
or rosulate, lower pairs when present often very reduced. Flowers few to several 
in a cluster arising from uppermost leaf pair. Calyx divided to base into linear- 
lanceolate segments. Corolla yellow, with long + narrow tube; limb bilabiate, 
lips + unequal; upper lip emarginate or 2-lobed, lower 3-lobed. Stamens 4. 
fertile, didynamous; staminode | or 0. Fruit a septicidal capsule. Seeds ellipsoid 
with reticulate testa. 

Scrophularia przewalskii Batalin is very similar to Oreosolen species in its 
general habit and yellow flowers: Oreosolen is often named as ‘S. cf. przewalskir 
by field botanists. However, the form of the corolla in S. przewalskii is typical 
of other members of the genus Scrophularia apart from the deeply lobed 
upper lip. 
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— 


Staminode absent; corolla 11—l3mm ......................05. 3. O. williamsii 
+ Staminode present: corolla 14mm or more............... 00. cc cece eeeee eae, 2 


2. Leaves minutely glandular-puberulent; calyx lobes c 7 x 0.6mm; corolla 


PAG TATY scott a sryicee eh ls ole ee Po Soden EE wt do ee 1. O. wattii 
+ Leaves + densely covered with short, rather thick, white hairs; calyx lobes 
c5 x Imm: corolla 20—25mm ........... 0... c cece eee ees 2. O. unguiculatus 


1. O. watti Hook.f. 

Low short-stemmed or almost acaulescent herb from rather stout vertical 
root-stock; plant blackening when dry. Stem to 2cm, + glabrous, sheathed by 
a pair of reduced scale-like leaves. Leaves ovate to obovate, 15-30 x 10-40mm, 
with rather broad dark veins arising + palmately from leaf base and anastomos- 
ing near margin, base cuneate, margins rather coarsely dentate, surfaces 
minutely glandular-puberulent. Calyx lobes linear to linear-spathulate, c 7-8 x 
0.6—1.2(-1.6)mm, acute, minutely glandular-ciliate. Corolla yellow, 14- 
17(-18)mm; upper lip obcordately 2-lobed, lower lip shorter with 3 subequal 
rounded lobes. Filaments attached in upper 7% of tube, c 6mm, gradually 
broadening towards base of anther. Staminode linear-spathulate, attached to 
middle of upper lip. Style c 11mm, broadened towards stigma. Capsule c 3mm, 
ovoid-globose. Seeds ovoid-elliptic, 0.9-1 x c 0.6mm. 

Bhutan: N — Upper Mo Chu district (Kohina, Shingche La); Sikkim: Dzongri, 
Lachen, Lhonak, Bikbari Valley etc.; Chumbi: upper Chumbi Valley, Phari etc. 
Gravelly scree, 3000—5200(?-5800)m. May—August. 

Used in Tibetan medicine. Spermicidal saponins have been recently extracted 
by Chinese phytochemists (432). A very broad view of this species is taken in 
Flora of China (351), regarding it as the only species of the genus, including 0. 
unguiculatus in synonymy but seemingly overlooking O. williamsii. 


2. O. unguiculatus Hemsley 

Similar to O. wattii but usually more robust; leaves 15-50 x 15—-50mm, 
rather rugose, veins much less conspicuous, margins shallowly crenate-dentate, 
surfaces + densely short white-glandular-pubescent; calyx lobes relatively 
shorter and broader, c 5 x Imm; corolla longer, 20-25mm:; filaments attached 
near top of tube, c 6mm, less conspicuously dilated distally; style longer, ¢ 
23mm, scarcely or not broadened below stigma. 

Bhutan: N — Upper Mo Chu district (Singche La (71), doubtful record). 
Alpine turf, c 3000m. May. 

O. wattii has been collected at the same locality and Yamazaki’s identification 
needs confirmation. The species is otherwise known from Tibet and W and C 
Nepal. O. unguiculatus has recently been considered a synonym of O. wattii 
(351) but the distinctions are normally clear. 
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3. O. williamsii Yamazaki 

Similar to O. wartii but plant only 2—3cm tall; leaves 6-12 x 5-9.5mm; calyx 
lobes linear-oblong, c 3-5 x 0.7—Imm; corolla 11-13mm, with long tube 
8—9mm and short upper and lower lips, upper lip 2-lobed, c 1.5- 2mm, lower 
with 3 rounded lobes, 2 lateral lobes c 2~2.5mm, middle lobe slightly shorter; 
staminode absent; style c 8mm. 

Sikkim: Dzongri. In Nepal this species occurs on high-altitude recent screes, 
c 4570—4720m. June—July (Sikkim and Nepal ). 

Little material has been seen. Yamazaki described the calyx lobes as 1 -1.5mm 
wide, but this not only disagrees with the shape he stated they were, but also 
with the actual dissection on the type sheet. 


4. KICKXIA Dumortier 


Suffrutescent, glabrous or hairy perennial herbs. Stems many, branched 
mainly from base, slender. Leaves petiolate, mainly alternate, lamina ovate or 
oblong-ovate, all similar or lower and upper differing in shape, often hastate or 
sagittate. Flowers axillary, pedicels filiform with recurved tip. Calyx deeply 
divided into 5 subequal, narrow, entire or irregularly lobed segments. Corolla 
tube cylindrical, spurred; limb unequally bilabiate, adaxial lip shorter and sub- 
erect, lower lip larger, spreading and with low palate. Stamens 4, didynamous, 
included. Fruit an ovoid or subglobose valvate bilocular capsule with thin 
membranous or papery walls; loculi slightly unequal. Seeds small, + ellipsoid 
or ovoid, tuberculate. 

All the species in our area belong to Kickxia sect. Valvatae (Wettstein) 
Janchen. Betsche (321) divided this into two segregate genera: Nanorrhinum 
Betsche and Pogonorrhinum Betsche. The Bhutanese species would be referable 
to Nanorrhinum. Following Sutton (413). this view is not adopted here. 


1. Plant densely greyish-villous or hirsute ....................00008- 1. K. incana 
+ «Plant glabrous OF AlNOSt:SO wccctccsecesa vasa sedge andes seuwSee oa cnuae aeons’ 2 


2. Calyx lobes 0.9-1.2mm broad, irregularly lobed near base; corolla 8—10mm 
2. K. membranacea 
+ Calyx lobes 0.4-0.8mm broad. entire; corolla S-8mm...................... 3 


3. Seeds with large, blunt, whitish papillae: leaves papillose beneath 
3. K. papillosa 
+ Seeds with small barbate tubercles; leaves not papillose beneath 
4. K. ramosissima 


1. K. incana ( Wall.) Pennell: Linaria incana Wall. (but not sensu F.B.I.) 
Prostrate, greyish-green, suffrutescent perennial. with many diffuse branches. 
Stems to 40cm, slender, villous with unequal, white, eglandular hairs mostly 
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0.5-lmm, intermixed with some glandular hairs. Leaves shortly petiolate (peti- 
ole 0.5-3mm); lamina ovate or oblong-ovate, upper sometimes deltoid, 3-|6 
x 2-12mm, obtuse or subacute, base hastate or obtuse (basal lobes if present 
very short and spreading), entire or with 2 lateral teeth near base, eglandular- 
villous on both surfaces. Pedicels 7—-19mm, filiform, erecto-patent, + straight 
except for abruptly reflexed tip. Calyx lobes linear-lanceolate, c 3.5 x 0.7mm, 
scarious-margined, shortly eglandular-villous. Corolla yellow, 5.5—7mm (exclud- 
ing spur), densely pilose outside; spur 2—3mm. Capsule subglobose, 2.5-4mm: 
seeds 0.35—0.5mm, tuberculate. 

Bhutan: C — Tashigang district (Tashigang—Yadi). Roadside rocks and cliff- 
slopes in very arid valley, 800—950m. October. 


2. K. membranacea Sutton 

Diffusely branched, suffrutescent, scandent or prostrate perennial. Stems 
many, slender, wiry, 20—50cm, glandular-villous near base, otherwise glabrous. 
Leaves all with short slender petiole; lamina thin and membranous, narrowly 
ovate-lanceolate, base sagittate with narrow sharply deflexed or subpatent lobes, 
glabrous, tips of main and basal lobes sharply acuminate, + whitish-scarious. 
Pedicels 6—18mm, straight or slightly curved with sharply recurved distal end, 
glabrous. Calyx lobes linear-lanceolate, 3.5-5 x 0.9-1.2mm, abruptly broad- 
ened in lower part with broad scarious margin and often irregular lobes, upper 
part acuminate. Corolla bright yellow with small red spots at throat, 6—8(—9)mm 
excluding spur, hairy outside; spur 1.5—-3mm, acute, making obtuse angle with 
corolla tube. Capsule oblong-ovoid to subglobose, 3—4mm, glabrous; seeds 
0.4—0.6mm, reddish-brown, with numerous short acute or obtuse tubercles 
lacking barbulate papillae. 

Bhutan: C — Punakha district (Wangdu Phodrang, Punakha and Samtengang 
areas, locally frequent). Roadside rock-faces and crevices in dry valleys and 
open semi-desert country, chir pine forest zone, 1200—2175m. June—October. 

Endemic to dry valleys in western C Bhutan. Replaced in the east by K. 
papillosa and K. ramosissima. 


3. K. papillosa R.R. Mill 

Suffrutescent many-stemmed perennial. Stems 25-40cm, glabrous, ribbed. 
Leaves all similar, with short, slender petiole 2-4mm; blade ovate, 4-25 x 
2—15mm, apex acute-mucronate, base obtuse or very shallowly cordate but always 
lacking lateral lobes, with scattered appressed hairs near midrib above, glabrous 
but densely papillose beneath. Pedicels filiform, twining, 11—12mm, recurved 
distally only. Calyx lobes linear-ovate, 3-3.5 x 0.6—0.8mm, with broadly scarious- 
margined basal half and abruptly tapered, narrow, long-acuminate proximal half. 
Corolla tube whitish tinged with pink, lips bright yellow, spotted dark red in 
throat; corolla 7mm excluding spur, sparsely pilose outside and inside; spur 
l.5mm, at c 90° to corolla tube. Capsule broadly ellipsoid to globose, ¢ 3 x 
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3.5mm, valvate, glabrous except for a few hairs at apex. Seeds oblong, c 0.4 x 
0.25mm, covered with large, whitish, blunt, non-barbate papillae. 

Bhutan: C — Mongar district (Gorgon-Tangmachu). Crevices on steep rocky 
slopes in dry chir pine valley, c 1200m. October. 

Endemic to Bhutan and known only from the type specimen. Similar to K. 
membranacea in its seeds with blunt whitish papillae, but leaves not long- 
sagittate, papillose beneath and with a few appressed hairs above: seeds smaller 
(c 0.4 x 0.25mm). 


4. K. ramosissima ( Wall.) Janchen; Linaria ramosissima Wall. Fig. 93c. 

Prostrate suffrutescent perennial. Stems to 40cm, slender, glabrous except 
near base. Leaves ovate or narrowly ovate, occasionally almost orbicular in 
outline, 5-25 x 2-25mm, acute, base obtuse or hastate, sometimes with small 
lateral teeth just above base, usually glabrous. Pedicels 8-12mm, + straight 
except for recurved distal end, filiform. Calyx linear-lanceolate, 3—3.5mm, gradu- 
ally acuminate upwards from scarious-margined base. Corolla pale yellow with 
brown spots in throat, c 7mm excluding spur, hairy outside and inside; spur c 
2mm. Capsule subglobose, 2.5—3mm; seeds dark brown, covered with barbate 
tubercles. 

Bhutan: C — Tashigang district (Cha Zam near Tashigang and Tashigang 
Yadi). Dry rock-faces in arid valley and on rocks by roadsides, 900-1000m. 
June—October. 

A very variable species, much confused in the literature, which needs further 
taxonomic study. The description applies to plants from the E Himalaya only. 
Yamazaki’s record of this species from Punakha district (Wangdu Phodrang 
(71)) almost certainly refers to K. membranacea. 

Used in Uttar Pradesh as a cure for diabetes (352). 


5. CYMBALARIA Hill 


Creeping perennial herbs. Leaves opposite below, alternate above, lamina 
cordate-orbicular to reniform, palmately veined, petiolate. Flowers solitary in 
leaf axils, long-pedicellate. Calyx deeply S-lobed, lobes + unequal. Corolla 
strongly 2-lipped, lower lip 3-lobed with projecting palate closing mouth of 
corolla tube; tube spurred. Fertile stamens 4, didynamous, included, adjacent 
pairs of anthers coherent at margins. Capsule opening by 2 lateral pores, each 
3-valved. Seeds numerous, ovoid with strong wavy ridges and usually some 
tubercles, black. 


1. C. muralis Gaertner, Meyer & Scherbius. Eng: /vy-leaved toadflax. 

Glabrous trailing or drooping perennial. Stems 10—80cm, often purplish, 
slender. Leaves mostly alternate; petiole longer than lamina; lamina usually 
reniform to semicircular, (6—)12—25(-55) x (10—)15—30(-65)mm, palmately 
5—9-lobed, often purplish beneath; lobes rounded to triangular, often mucronate. 
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middle one + larger than others. Calyx 2—2.5mm. Corolla usually violet (rarely 
white) with yellow palate, 6-9mm excluding spur; spur 1.5—2.5mm, subequal to 
calyx. Capsule globose, c 4mm, + longer than calyx, glabrous; seeds coarsely 
rugose. 

Darjeeling: Darjeeling. Introduced from Europe and naturalised on walls, ¢ 
2100m. June. 


6. ANTIRRHINUM L. 


Penerennial herb, usually suffruticose but often scarcely so in cultivars. Leaves 
opposite below, usually alternate above, simple, entire, pinnately veined. 
Inflorescence a terminal bracteate raceme. Flowers zygomorphic. Calyx deeply 
and + equally 5-lobed, lobes much shorter than corolla tube. Corolla glandular- 
pubescent outside; tube cylindrical, wide, abaxially gibbous at base; limb bilabi- 
ate, upper lip 2-lobed, lower 3-lobed and with a prominent palate at base which 
closes the mouth of the tube. Stamens 4, didynamous, included. Stigma capitate. 
Capsule beaked, with 2 unequal loculi; adaxial loculus longer, narrower above, 
opening by a single apical pore; abaxial loculus shorter, broader above, with 2 
apical pores. Seeds numerous, reticulate-rugose. 


1. A. majus L. Eng: Snapdragon. 

Stems glandular-pubescent, + erect. Leaves linear to ovate, 10-70 x 
1-10mm, subacute to obtuse, base cuneate, shortly petiolate. Raceme dense to 
lax, densely glandular-pubescent or sometimes glabrous. Bracts ovate, 2—10mm. 
Pedicels 8mm in fruit. Calyx lobes ovate-oblong, 5-8mm. Corolla violet, purple, 
pink, yellow or white, 30-—45mm; palate yellow. Capsule oblong, 8—-10mm, 
glandular-pubescent. Seeds oblong, c 0.7-1 x 0.5—0.8mm, with fuscous, deeply 
foveolate testa. 

Bhutan: C -— Tashigang district (Tashigang). Cultivated in gardens, c 1350m. 
June. 

Native to W Mediterranean area. Cultivars of subsp. majus, or of hybrid 
origin, are commonly grown as ornamentals. Only one specimen, with white 
flowers, has been seen from Bhutan. 


7. MIMULUS Adanson 


Perennial herbs of wet places. Stems erect or prostrate, quadrangular. Leaves 
opposite, shortly petiolate or sessile, toothed. Flowers solitary, axillary. Calyx 
cylindrical to campanulate or infundibular, 5-angled, 5-toothed, teeth equal or 
unequal, mouth of calyx straight and + truncate, or oblique. Corolla showy. 
yellow, bilabiate, upper lip erect or reflexed, 2-lobed: lower lip spreading, 
3-lobed; throat with a swollen 2-lobed palate and often spotted red or brown 
within. Stamens 4, didynamous, inserted at base of corolla: anther thecae 
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divergent. Style with 2 expanded lips. Fruit a compressed loculicidal capsule. 
valves separating from placentiferous axis. Seeds numerous, oblong, minute. 


1. Calyx cylindrical-campanulate or campanulate, 6-10mm in flower; corolla 


10—20(—23)mm; pedicels longer than leaves ................ 1. M. nepalensis 
+ Calyx broadly infundibular, 11-17mm in flower: corolla (18—)23-35mm; 
pedicels shorter than or subequalling leaves ............... 2. M. bhutanicus 


1. M. nepalensis Bentham. Fig. 93h. 

Diffusely branched perennial, often forming wide carpets. Stems 2—25cm, 
usually almost completely glabrous, green-winged on angles throughout their 
length. Leaves shortly petiolate (petioles 1-7mm., sparsely pubescent or glabr- 
ous), lamina ovate or ovate-oblong or in smallest leaves ovate-orbicular, 4—20 
x 3-12mm, obtuse or subacute, base cuneate or shortly attenuate, margin 
shallowly and remotely serrate in upper 24, upper surface glabrous or sparsely 
pubescent, lower surface subglabrous. Pedicels 10-30mm, longer than leaves. 
Calyx cylindrical-campanulate, 6—10mm in flower, 10-14mm in fruit and 
appearing truncate; teeth subequal, short and broad with abruptly pointed tips. 
Corolla yellow, sometimes with reddish or brownish spots in_ throat. 
10-20(-23)mm. Filament pairs 8-9mm and 5.5-6.5mm, all flattened + 
throughout their length. Style 5-7mm. Capsule narrowly ellipsoid. 8-10 x 
2.5-3.5mm. 

Bhutan: S — Chukka and Gaylegphug districts, C - Ha, Thimphu, Punakha, 
Tongsa and Bumthang districts; Darjeeling: Ghoom. Darjeeling. Kurseong etc. 
By streams or on moist banks in clearings of subtropical and coniferous (Abies) 
forest, 900—2800m. March—September. 

A specimen from Ha district (Ludlow & Sherriff 116), which was identified 
by Tsoong as a small form of M. tenellus var. procerus (= M. bhutanicus. 
below), falls entirely within the range of variation of M. nepalensis but also 
approaches the Chinese species M. bodinieri Vaniot in some characters such as 
its subentire, very shortly petiolate leaves. 


2. M. bhutanicus Yamazaki; M. nepalensis var. procerus Grant, M. tenellus Bunge 
var. procerus (Grant) Handel-Mazzetti. Fig. 93f-g. 

More robust than M. nepalensis. Stems 14—5O0cm or more. sparsely pubescent 
or glabrous, angles narrowly winged for only a short distance below each node 
or not at all. Leaves usually subsessile. sometimes shortly petiolate (petiole 
3—15mm); lamina ovate to oblong-ovate. 15—45 x 6—20mm, acute, base cuneate, 
margin + coarsely serrate, shortly pubescent above and on veins beneath or 
subglabrous, margins often minutely scabrid. Pedicels 12—25(-—30)mm, shorter 
than or subequalling leaves, erecto-patent. Calyx broadly infundibular. 
11—17mm in flower and fruit, slightly oblique. shortly eglandular-pubescent and 
with a few glandular hairs especially near base: teeth short- to long-acuminate, 
one often longer than others. Corolla bright yellow usually with brownish or 
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orange spots inside throat, (18—)25-35mm. Filament pairs 12-14mm and 
910mm, flattened in lower 74 and c 0.5mm wide, abruptly becoming filiform 
and c 0.1mm wide in upper %. Style 10—12mm. Ovary 4-5.5 x 1.5-2mm. 
Capsule ellipsoid but tapered apically, 5-8 x 2-3.5mm,c 2 x calyx. 

Bhutan: C — Tongsa, Bumthang, Mongar and Sakden districts, N — Upper 
Pho Chu and Upper Kuru Chu districts; Darjeeling: Tiger Hill; Sikkim: Lachen, 
Lagyap—Phusum, Yumthang etc. Damp alpine meadows and streamsides in 
coniferous (Abies) and mixed forest, 2800—3800m. Late June~September. 

More northern in its distribution in Bhutan and Sikkim than M. nepalensis, 
and tending to occur at higher altitudes and so flowering later. The two species 
overlap in C Bhutan (e.g. Tongsa) and occasional intermediates occur (e.g. 
Chukka, 1830m, Cooper 1306, which is like M. nepalensis but has a somewhat 
infundibular calyx). 


8. MAZUS Loureiro 


Annual or perennial herbs, sometimes stoloniferous. Leaves mainly crowded 
in a basal rosette; cauline when present opposite below, + alternate above. 
Inflorescence an often secund, scapose, terminal, bracteate raceme. Calyx infun- 
dibular to campanulate, 5-fid, lobes + equal. Corolla personate, tube very 
short; limb bilabiate; upper lip erect, entire or shortly bifid, much smaller than 
lower lip; lower lip spreading, 3-lobed, its middle lobe with 2 deep channels on 
underside and 2 ridges clothed with clavate glandular hairs on upper side. 
Stamens 4, didynamous, inserted in corolla tube; anthers 2-celled, cells divergent. 
Fruit a loculicidal 2-valved capsule. Seeds very numerous, minute. 


1. Flowering stems few, decumbent to erect; calyx tube longer than lobes, 


lobes: Temaming suberect in Til... dros deriocceen dos tiue io eratsecagadube c 2 
+ Flowering stems several to many, + prostrate; calyx tube shorter than or 
subequalling lobes, lobes becoming + stellately spreading in fruit........ 3 


Pn 


Stoloniferous; inflorescence glandular; corolla 7-11mm ...1. M. surculosus 
+ Non-stoloniferous; inflorescence eglandular; corolla (11—)15-22mm 
2. M. dentatus 


3. Stem and leaves + densely eglandular- and glandular-pubescent, longest 
eglandular hairs at least 0.4mm and up to 0.9mm: fruiting pedicels usually 
shorter than or subequal to calyx; bracts green, not hyaline ..3. M. delavayi 

+ Stem and leaves subglabrous or sparingly eglandular- and glandular- 
puberulent, longest eglandular hairs not more than 0.3(—0.4)mm: fruiting 
pedicels usually longer than calyx; bracts green but hyaline at least in part 

4. M. pumilus 
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1. M. surculosus D. Don. Nep: Dhabre. 

Perennial with arching aerial stolons, hardly blackening when dry. Flowering 
stems decumbent to suberect, 4-14cm, sparingly eglandular-pubescent below. 
more shortly glandular-puberulent above. Leaves + all basal; petioles 520mm; 
lamina + obovate (smallest ones suborbicular), 4-40 x 4—-25mm, with 5-7 
crenations per side, larger ones also usually with 1-2 pairs of basal lobes; both 
surfaces sparingly eglandular-pilose and with sessile glands, veins sparsely whit- 
ish-hyaline eglandular-pilose beneath. Inflorescence up to 14-flowered, subse- 
cund. Bracts 2—4mm, linear. Pedicels 2.5—8mm in flower, 7-22mm in fruit, 
sparsely hairy. Calyx infundibular-campanulate, 4-6.5mm in flower, c 8mm in 
fruit, with a few sessile glands on lobes and scattered hairs on veins; tube c 
twice lobes; lobes suberect, scarcely accrescent in fruit, remaining + erect. 
Corolla 7—11(—13)mm; upper lip mauve, lower lip white with 2 yellow or orange 
ridges, throat with red or brownish-yellow spots. Capsule ovoid to subglobose, 
4-4.5 x 3mm. Seeds lenticular, 0.3-0.4 x 0.15—0.2mm, light brown, each end 
with a tiny projection. 

Bhutan: S — Phuntsholing and Chukka districts, C - Thimphu, Punakha and 
Tongsa districts, N~ Upper Kulong Chu district; Darjeeling: Ghoom, Jallapahar, 
Kurseong, Mahaldiram etc.; Sikkim: Gangtok, Phusum, Sangachoiling etc.; 
Chumbi: Chumbi. Warm broad-leaved forest, steep grassy hill slopes, field mar- 
gins, short grassland, road- and ditch-sides, 1260—3050m. April-August. 

A specimen from C Bhutan (Shamgong Dzong, 600m, Ludlow, Sherriff & 
Hicks 18563, BM) was determined as M. henryi Tsoong by Tsoong himself in 
1958. In his original description (416) he described the flowers as being 2-3, 
axillary, and distinguished it from M. surculosus on indumentum and leaf shape. 
The Bhutan specimen examined by him has a terminal inflorescence of up to 9 
flowers with corollas up to 13mm. These are slightly larger than in most material 
of M. surculosus, but in other respects the specimen cannot be separated from 
M. surculosus. Another specimen which is unequivocally MM. surculosus 
(Bartholomew 1587, E) has also been seen from the Shamgong area. M. henrvi 
would therefore appear to be restricted to China ( Yunnan). 


2. M. dentatus Bentham 

Non-stoloniferous perennial, turning + black when dry. Stems ascending to 
erect, 7-20cm, leafy only towards base, rather densely eglandular-pubescent 
below, much less so and sometimes subglabrous above: glandular hairs absent. 
Basal leaves with pubescent or pilose petiole 10—90mm; lamina oblong-elliptic 
or oblong-ovate, 25-100 x 7~S0mm. subacute, base obtuse to truncate, margin 
undulate or with a few broad shallow crenations, upper surface with scattered 
short hairs, lower surface glabrous except for densely pubescent veins. 
Inflorescence 2—8-flowered, subsecund. Bracts 1.5—4mm, linear. Pedicels 4-6mm 
in flower, 6—-8mm in fruit, + pubescent. Calyx infundibular-campanulate, 
5—8mm in flower, scarcely accrescent in fruit and remaining erect, tube with 
short hairs and sessile glands, lobes triangular, almost glabrous. Corolla mauve 
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or blue-violet (sometimes with darker spots), (11!—)15-22mm; upper lip erect, 
lower much larger, with paler or whitish throat and a 2-lobed bright orange 
densely pubescent swelling within; lobes of lower lip often fimbriate at margin, 
Seeds oblong, c 0.6 x 0.3mm, blackish, with finely reticulate surface. 

Bhutan: S — Gaylegphug district (Gale Chu), C —Punakha district (Mishichen- 
Khosa (Upper Mo Chu district) (71)), Mongar district (Saling, Sengor), N - 
Upper Mo Chu district (Tamji-Gasa (71 )); Darjeeling: Bhotia Basti, Ghumpahar, 
Rimbick etc.; Sikkim: Karponang, Lagyap. On and under damp mossy rocks and 
boulders in Quercus and Tsuga forest, 1670-3050m. April—June. 


3. M. delavayi Bonati; M. japonicus (Thunberg) Kuntze var. delavayi (Bonati) 
Tsoong, M. pumilus (Burman f.) van Steenis var. delavayi (Bonati) Wu. Fig. 94g. 

Annual, remaining + green when dry. Stems numerous, procumbent to 
suberect, 6—25cm, + densely patent-pubescent with unequal glandular and 
eglandular hairs; eglandular hairs to 0.7mm; glandular hairs shorter, most 
numerous in inflorescence, + absent elsewhere. Basal leaves cuneate into indis- 
tinct petiole 8-30mm, cauline subsessile; lamina of basal leaves 15-40 x 
9-16mm, oblong-ovate, obtuse, margin shallowly bicrenate or crenate, teeth 
(3—)5-9 per side: upper surface with sessile glands and usually some eglandular 
hairs; lower surface glabrous except for shortly hairy veins. Main inflorescences 
+ secund, 8—15-flowered, later developed ones shorter, fewer-flowered, not 
secund. Bracts 1—2.5mm in flower, 4-5.5mm in fruit, linear-triangular, green. 
Pedicels shorter than or subequalling calyx. Calyx 2—4.5mm in flower, 6—9.5mm 
in fruit; tube shorter than lobes; lobes erect and 23mm in flower, stellate- 
spreading and 4-6mm in fruit, ovate-triangular, acute; veins prominent, 
eglandular hairy. Corolla 5.5-7.5mm, white or pale mauve, palate with yellow 
to brown markings. Capsule obovoid to subglobose, apiculate, c 3.5 x 3mm 
including apiculus. Seeds 0.3 x 0.15—0.2mm, oblong-cuneate, with a tiny projec- 
tion from one basal corner. 

Bhutan: S — Chukka district (71), C -Ha, Thimphu (71), Punakha (71) and 
Tongsa (71) districts; Darjeeling: Kalimpong (69); Sikkim: Lachen. Streamsides, 
roadsides and as a wheat- and rice-field weed, 250—2800m. March—June. 


4. M. pumilus (Burman f.) van Steenis; M. rugosus Loureiro, M. japonicus 
(Thunberg) Kuntze, M. goodeniifolius (Hornemann) Pennell 

Similar to M. delavayi but usually drying rather dark brownish-green; stems 
very sparingly eglandular-puberulent throughout and with sparse sessile glands 
in inflorescence, eglandular hairs very short, unequal, 0.05mm (or less)—0.4mm; 
petiole of basal leaves 0—11(-14)mm, lamina unlobed at base, 7-30 x 
2.5—15mm, margin shallowly dentate or crenate with (1—)2-3 teeth per side 
(sometimes subentire), surfaces subglabrous or with scattered hairs: inflorescence 
usually 2—11-flowered; bracts 0.5-1.5mm in flower, to 3mm in fruit, at least 
partly hyaline; lowest pedicels usually longer than fruiting calyx; corolla white 
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or whitish-blue with upper lip purplish or blue and with orange spots on palate 
of lower lip; seeds with 2 tiny projections diagonally opposite each other. 

Bhutan: S — Samchi district (Samchi), Chukka district (Chasilakha (117)), C 
— Tongsa district ( Birti (117)); Darjeeling: Char Churabhandar; Sikkim: Lachen, 
Reinak. Weed of gardens and in moist places, 500-1220(?-2000)m. March—May. 

M. pumilus is treated here in a broad sense, yet excluding the much more 
hairy plant which is readily separated as M. delavayi. The latter is by far the 
commoner species of this group in Bhutan. The literature records cited above 
may apply to it and consequently require confirmation. 


9. LANCEA Hook.f. & Thomson 


Low, perennial herb with slender root-stock and sometimes underground 
stolons. Stem usually absent, occasionally developed. Leaves rosulate, and 
opposite when stem present. Inflorescence a usually very condensed raceme; 
flowers shortly pedicellate, + sunk among leaves. Bracteoles present. Calyx 
broadly campanulate, 5-fid, lobes equal. Corolla bilabiate; upper lip suberect, 
oblong, bifid; lower lip much larger. spreading, 3-lobed, longitudinally bigibbous 
at throat. Stamens 4, didynamous, all fertile; anther thecae contiguous. Ovary 
broadly oblong; style slender with 2-lamellate stigma. Fruit a fleshy bilocular 
berry. Seeds very numerous, brown. 

Hooker & Thomson described the root as being annual but this seems unlikely 
as underground stolons frequently occur. Flora of China (351) regards it as 
perennial. 


1. L. tibetica Hook.f. & Thomson. Med: Payak. Fig. 93i-j. 

Usually glabrous and acaulescent herb with slender root-stock and thin fibrous 
roots. Stem, when present, 3—10(—15)cm. Leaves shortly petiolate (petiole 
5—20mm); lamina obovate to elliptic, 20-50(-70) x 8-—35mm, subacute. base 
cuneate to attenuate, glabrous or sparsely pubescent above, usually glabrous 
beneath, margin + ciliate, entire or obscurely serrate. Pedicels 2—10mm. 
Bracteoles linear-triangular, acute. Calyx 6—8mm. lobes acute, %4-'’% x tube. 
Corolla purple or violet-blue, paler near base of tube and lower lip paler than 
upper; tube 10—12mm:; upper lip c 3mm: lower lip 5-8 x 7—12mm. with white 
hairs near mouth of tube. Filaments white: anthers pale yellow. Style and stigma 
white. Berry crimson at first. brown or black at maturity. 5-7mm diameter, 
shortly apiculate. 

Bhutan: C — Thimphu district (Kumathang). N —Upper Mo Chu district 
(Lingshi, Chebesa), Upper Bumthang Chu district (Damakura, Pangotang)., 
Upper Kulong Chu district (Me La): Sikkim: Lachen—Thanggu. Llonakh, 
Yumchho; Chumbi: Phari, Chumbi. In bogs and swamps, and by sandy and 
gravelly stream banks and irrigation channels. 3800-5270m. May—September. 
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10. CALCEOLARIA L. 


Annual herb with somewhat weedy habit. Stems + flaccid or succulent, much 
branched from near base and above, glandular-pilose at least above. Leaves 
opposite, decussate, petiolate, pinnatifid. Inflorescence a terminal thyrse often 
with + numerous axillary flowers below. Calyx 4-partite. Corolla slipper. 
shaped, bilabiate; upper lip hooded, smaller than saccate, inflated lower lip, 
Stamens 2; anthers relatively large, glabrous, with elongated connective; anterior 
theca smaller than posterior one or reduced and sterile. Fruit a capsule which 
splits longitudinally along 4 sutures. 

Calceolaria is an extremely large genus, many species of which are horticul- 
turally valuable. The description above applies only to Calceolaria sect. 
Calceolaria, to which our species belongs. The north-west S American species 
of this group, including ours, have been carefully revised by Molau (379), who 
has determined much of the material seen for Flora of Bhutan. 


1. C. tripartita Ruiz & Pavon; C. mexicana sensu F.B.1. non Bentham, C. gracilis 
Humboldt, Bonpland & Kunth 

Stems erect to decumbent, 8—50cm or more, sparsely short glandular-pilose. 
Leaves petiolate (petioles 1—4cm), lamina + broadly ovate in outline, c 20-100 
x 8-85mm, pinnatisect with 1-2 pairs of leaflets and a larger terminal lobe: 
lateral leaflets ovate-elliptic, 8-25mm; terminal leaflet lanceolate to ovate or 
slightly obovate and sometimes 3-lobed, 15—35mm; all leaflets serrate, glandular- 
pilose, paler beneath. Pedicels 1.5—Scm, glandular-hirsute. Sepals ovate, 4-8 x 
1.5-6.5mm, acuminate. Corolla deep yellow (including when dried); upper lip 
+ globose, 3-5 x 3—6mm; lower lip almost orbicular, 9-15mm, saccate for at 
least “% of its length. Anthers with white posterior theca 1-2mm and vestigial, 
sterile anterior theca. Capsule broadly conical or subglobose, 5—8mm, glandular- 
hirsute, tips of valves reflexed after dehiscence. 

Darjeeling: Darjeeling—Tonglu, Ghoom, Senchal etc. Usually in damp, shady 
places, 1980—2440m. April-November. 

Native of southern Mexico, C and tropical S America (especially the Andes). 
south to Bolivia; introduced and cultivated as an ornamental in parts of tropical 
Asia including Nepal and Sikkim, where it has escaped from gardens. 
Naturalised since at least 1860 in Sikkim. Watt (in sched.) observed that ‘it 
forms a striking feature of spring vegetation’ around Darjeeling. 


11. LINDENBERGIA Lehmann 


Annual or perennial herbs, or + scandent small shrubs. Stem erect or ascend- 
ing (sometimes pendent), branched or less commonly unbranched, pubescent 
or glabrous. Leaves simple, opposite or uppermost alternate, petiolate, serrate. 
Flowers in terminal spike-like racemes or axillary. Bracts leaf-like but usually 
smaller. Calyx campanulate or crateriform, divided to middle or less into 5 
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acutely triangular lobes. Corolla bilabiate, yellow (sometimes tinged purple or 
red at least on upper lip), corolla throat or tube with orange or brown markings: 
tube cylindrical; upper lip erect, pubescent in middle; lower lip longer than 
upper, hooded, with 3-lobed apex. Stamens 4, didynamous. Style filiform, often 
dilated towards apex, hairy at least near base (in ours). Fruit a loculicidally 
dehiscent, ellipsoid to ovoid capsule; seeds numerous, elongate-ovoid or ellip- 
soid, with reticulate testa. 


1. Leaves glabrous on both sides ................ ccc cece eee eee ees 2. L. hookeri 
+ Leaves hairy on both sides or at least beneath ................... 00. cece 2 
2. Calyx 6-8mm; corolla 23—45mm............ 0. cece 3. L. grandiflora 
+ Calyx 3-5mm: corolla not more than 15mm ...................... cece ee eee 3 
3. Style hairy throughout; stem and leaves with silky hairs ..... 1. L. griffithii 
+ Style hairy only at base; stem and leaves with non-silky hairs............. 4 


4. Perennial; flowers in compact terminal racemes; style 8—-!0mm 
4. L. titensis 
+ Annual; flowers axillary; style 3.3-6.5mm ..................... 5. L. muraria 


1. L. griffithii Hook.f. Fig. 94c—d. 

Small weak shrub or tall herb to 3m. Stems unbranched. erect (soon becoming 
decumbent) or somewhat scandent, densely appressed-sericeous with soft silky 
yellowish-white hairs, glabrescent in inflorescence after flowering. Leaves very 
shortly petiolate; lamina elliptic, 50-110 x 25—50mm, acuminate or sharply 
acute, base cuneate, margin serrate, surfaces silky-villous. Racemes solitary or 
usually in fascicles in leaf axils, often branched. Peduncle 1—3cm: axis 5—10cm. 
yellowish-pilose. Bracts sessile, ovate, 2.5-4mm. Calyx 3—5mm, densely short- 
hirsute; lobes shortly triangular, acute. Corolla bright yellow (drying blackish) 
with small purplish-brown speckles on lower lip, 6.5-8.5mm; tube 3—4mm. 
sparsely pilose at first. glabrescent: upper lip 2—2.5mm, triangular. abruptly 
tapering from broad base to emarginate apex: lower lip 2—2.8mm., 3-lobed with 
middle lobe largest. Ovary glabrous: style hairy throughout. 5—5.5mm. Capsule 
broadly ellipsoid, 4-4.5 x 2.6-2.9mm. pilose along line of dehiscence when 
immature, finally completely glabrous. 

Bhutan: C — Tashigang district (two collections near Tashigang). Among 
shrubs on arid hillsides, 1220-1350m. February. 

Apparently local in eastern Bhutan: otherwise known only from Assam. 


2. L. hookeri Hook.f.: L. bhutanica Yamazaki. Nep: Hik-shut-up. 

Suffrutescent perennial herb or small shrub, 60—180cm. Stems much-branched, 
glabrous, inflorescence branches pubescent with minute ascending-erect hairs. 
Leaves shortly petiolate or subsessile: lamina elliptic, 14-60 x 7—18mm, acumi- 
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nate, base cuneate, margin + remotely but usually coarsely and sharply serrate. 
both surfaces glabrous. Flowers fragrant, opposite but secund in relatively shor 
terminal racemes 4—9cm; hairs of racemes glandular, clavate. Bracts sessile, 
ovate, acute, shorter than calyx. Calyx 7-10mm, bowl-shaped, divided almost 
to middle, sparsely pubescent outside and inside; lobes triangular, acute. Corolla 
golden yellow with purplish or reddish upper lip, 14-26mm,; tube 7-14mm, 
broadened upwards, glabrous outside, pilose inside but glabrescent; upper lip ¢ 
4mm, + glabrous; lower lip c 6mm, middle part deeply hooded and densely 
pubescent, apex 3-lobed. Style 12—16mm, hairy only at base. Capsule ovoid, 
6-8 x 3.5-4.5mm. 

Bhutan: S — Samchi district (Tamangdhara Forest), Chukka district (Gedu- 
Kharbandi), Phuntsholing district (Phuntsholing, Rinchending), Gaylegphug 
district (Sher Camp), Deothang district (N of Deothang), C — Tashigang district 
(Pintsogong); Darjeeling: Punkabari-Kurseong; Darjeeling/Sikkim: Sura and 
unlocalised (Hooker and Clarke collections). Subtropical forest, wet montane 
broad-leaved forest and secondary jungle, on shaded slopes and damp roadside 
banks, 650-1800m. February—May. 


3. L. grandiflora (D. Don) Bentham 

Perennial herb or small shrub, often scandent or pendent, (12—)30—250cm or 
more. Stems branched (occasionally simple if depauperate), rather flexuous, 
with + dense, short, spreading glandular hairs. Leaves petiolate (petiole 
5—25mm); lamina broadly to narrowly elliptic-ovate, 45-130 x 25-80mm, acute 
to acuminate, base usually obtuse, margin serrate, both surfaces densely short- 
glandular-pubescent. Flowers axillary, racemose or solitary. Bracts subsessile. 
ovate or oblong-ovate, acute, smaller than leaves. Calyx 6—9mm, densely spread- 
ing glandular-hirsute inside and outside. Corolla golden yellow, with a brown 
band on upper side of tube and sometimes with small orange spots within, 
23—45mm; tube 12—20mm, gradually broadening from narrow base, glabrous 
outside in lower half but pilose above, sparsely hairy within; upper lip 3—6mm, 
obcordate, hairy; lower lip spreading, 3-lobed, lobes 3—7mm diameter. Anthers 
c 0.8mm, whitish. Ovary densely hairy; style 19-20mm, hairy towards base. 
Capsule ovoid, 3—Smm, hairy. 

Bhutan: S — Samchi district (W bank of Torsa River), Deothang district 
(Chunkar); Darjeeling: Bhotia Batasi, Darjeeling, Rambi etc. Evergreen jungle. 
shady banks and cliffs in subtropical zone, and in open Quercus/Rhododendron 
forest, 200-2135m. Often hanging from other vegetation or from steep banks 
(including railway embankments). August—April. 


4. L. titensis Sikdar & Maiti; L. philippensis auct. non (Chamisso) Bentham 
Suffrutescent perennial. Stems (15—)30-60cm, slender, strongly branched 
from base (occasionally unbranched when depauperate), densely eglandular- 
and glandular-pubescent, glabrescent. Leaves shortly petiolate (petiole 
5-10mm); lamina elliptic or ovate-elliptic, 25-60 x 3-25mm, acute. base 
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cuneate, margin acuminately dentate. Flowers numerous, in dense, compact 
terminal and axillary racemes. Bracts ovate-elliptic, 5-9 x 3-5mm, acute, longer 
than calyx. Calyx scarcely zygomorphic, 3.5-4mm, densely pilose outside and 
inside; lobes ovate-lanceolate, acute. Corolla yellow, with red dots in throat, 
10-15mm; tube 5—8mm, glabrous or sparsely pubescent; upper lip 4--6mm, 
abruptly curved, with 2-lobed apex: lower lip 5~8mm, obovate, 3-lobed. Ovary 
densely pilose; style hairy near base, 8-10mm. Capsule ovoid, 4-Smm, densely 
pilose, later glabrescent. 

Bhutan: S — Samchi district (Khagra Valley near Gokti; Daina Khola): 
?Darjeeling (see below); W Bengal Duars: Jalpaiguri district, Maderihat Forest 
Range, Titi (type). Roadsides and river beds in secondary subtropical forest, 
on limestone, c 400m. February—March. 

The Darjeeling record is based on a Cowan specimen (E), determined as L. 
philippensis (Chamisso) Bentham by M. Hjertson ( Uppsala); it bears an anno- 
tation suggesting that the plant was actually collected near Chittagong 
(Bangladesh). This record should therefore be treated with caution, as should 
all records of L. philippensis from our area. L. titensis is similar to L. macrosta- 
chya Bentham and to L. philippensis; from the latter it can be distinguished by 
its ovate leaf-like bracts longer than the calyx, ovate, acute calyx lobes and 
densely pilose ovary. The Bhutan specimens were recently determined as L. 
titensis by Hjertson. 


5. L. muraria (Roxb.) Brihl; L. urticifolia Lehmann, L. ruderalis sensu Pennell 
non (Retzius) Voigt, L. indica sensu 69 and 101 p.p. non (L.) Vatke. Nep: 
Beduwar jhar. Fig. 94b. 

Annual, 10-40cm. Stems usually branched from base, 6—25cm, + densely 
eglandular- and glandular-hairy. Leaves shortly petiolate; lamina ovate to ellip- 
tic, 7-38 x 4—25mm, crenate-serrate in upper 7/3 (teeth 3-13 per side, rather 
acute), obtuse or subacute, base cuneate, both surfaces with long glandular and 
eglandular hairs. Flowers solitary in axils. subsessile in flower but with pedicels 
to c 3mm in fruit. Calyx 3—5mm: lobes ovate, acute, middle lower lobe shorter 
and narrower than others, all lobes densely hirsute. Corolla yellow with red 
markings on tube and orange palate; tube 4-8mm: upper lip 2-4mm. with long 
simple eglandular hairs inside along middle, tip obcordate or 2-lobed: lower lip 
2.5—7.5mm, densely hairy along middle. Ovary densely hairy; style with dense 
hairs at base, 3.3-6.5mm. Capsule ovoid, 2.5-4 x 2.5~3.5mm, densely pilose. 

Bhutan: S ~ Samchi district (Torsa River), C —Tongsa district (Tongsa Dzong. 
above Dakpai, near Pertimi), Mongar district (above Mongar), Tashigang dis- 
trict (above Khaling), N —- Upper Kuru Chu district (Denchung, Khoma Chu): 
Darjeeling: Darjeeling, Kodabarry, Mongpu, Tista: Sikkim: Chuentong. 
Tumlang. Dry roadside rock-faces and walls, often limestone, 200—2550m. 
February—October. 

Closely allied to L. indica (L.) Vatke and by some authors included in the 
latter. However it is easily distinguished by the hairy ovary, style and capsule 
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and I have followed Prijanto (394) in keeping them as separate species, | 
indica sensu stricto is primarily a species of Pakistan and India (Punjab to 
Calcutta). There are several literature records of L. indica from Bhutan 
(Thimphu, Tongsa and Tashigang districts (117)) as well as records from Sikkim 
and Darjeeling (69). These are not accepted here and no specimens of true L. 
indica from Bhutan or Sikkim (or indeed Nepal) have been seen. It is likely 
that all such records apply to L. muraria. L. indica is used to treat skin 
eruptions, sore throats and toothache (352). 


12. ADENOSMA R. Brown 


Aromatic annual herb. Leaves opposite, simple, serrate. Inflorescences ter- 
minal and axillary, densely capitate, many-flowered. Bracteoles 2, filiform, at 
base of calyx. Calyx with 3 large outer lobes and 2 much smaller linear-lanceolate 
inner lobes. Corolla cylindrical, bilabiate; upper lip exterior in bud, 2-lobed: 
lower lip equalling upper, deeply 3-lobed, lobes linear-oblong. Stamens 4, didy- 
namous, included; thecae separate, one loculus of all 4 anthers, or of 2 anterior 
ones, sterile. Style filiform; stigma 2-lobed. Fruit a capsule, dehiscing both 
septicidally and loculicidally. Seeds numerous, small, with reticulate testa. 

Superficially resembling Lindenbergia in habit and in its serrate leaves, but 
differing by the violet (not yellowish) corollas, the outer lobes of which (not the 
inner) are exterior in bud, and by the bracteolate calyx. 


1. A. indianum (Loureiro) Merrill; A. capitatum (Bentham) Hance 

Annual, robust especially in fruit, smelling of eucalyptus. Stems simple or 
branched above, 10—70cm, villous-hirsute especially above with white erecto- 
patent eglandular hairs. Leaves subsessile or with short hairy petiole 0.5—9mm; 
lamina ovate-oblong or ovate, 1-7 x 0.5—2cm, subacute, base cuneate, finely 
serrate, hirsute above and on veins beneath, lower surface with numerous large 
+ circular sessile glands. Inflorescences globose or shortly ovoid-cylindrical, 
largest heads 0.5—3 x c lcm, axillary ones usually smaller. Upper bracts lanceo- 
late to linear-lanceolate. Bracteoles filiform, c 4mm, hairy. Calyx c 4mm, densely 
long-villous; upper lobe broadly lanceolate, c 0.5mm broad, others half as 
broad, all acute. Corolla violet, S-6mm, glabrous outside. Capsule ovoid, ¢ 3.5 
x 2.5mm, acuminate. 

Darjeeling: Balasun, Darjeeling, Siliguri etc. Sal forest, roadsides and banks. 
150-—300m (but to c 1000m in Nepal). September-January. 

Hooker incorrectly described the indumentum as being glandular-villous. 


13. LIMNOPHILA R. Brown 


Aquatic or marsh plants, annual or perennial, aromatic and provided with 
pellucid gland-dots. Stems erect, diffuse or floating. terete. Submerged leaves. 
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when present, whorled and pinnatifid to very finely divided into capillary seg- 
ments. Aerial leaves opposite or whorled, sessile or more rarely petiolate: lamina 
dentate, serrate or pinnate. Inflorescence a raceme, cyme or panicle, or flowers 
solitary in axils. Bracteoles 2 (rarely 0) at base of calyx. Calyx tubular or 
tubular-campanulate, divided into 5 usually lanceolate lobes. Corolla tubular 
or infundibular, bilabiate; upper lip orbicular, emarginate or 2-lobed; lower lip 
3-lobed. Stamens 4, didynamous, included; thecae stipitate, separate. Ovary 
glabrous. Style filiform with bilamellate stigma. Fruit an ellipsoid or globose 
capsule, dehiscing both septicidally and loculicidally with valves separating from 
placentiferous axis by 2 wings. Seeds cylindrical or ellipsoid, small, punctate. 

All species occur in wet or muddy places, such as rice-fields. The genus is 
under-collected in our area. Efforts should be made by local botanists to establish 
the current frequency and distribution of all species. Nearly all records are 
based on material collected prior to 1915. 


1. Finely divided submerged leaves present ................. 0c cece eee eee eee es 2 
+ Finely divided submerged leaves absent ................ 0... cece cece eee e eens 3 


2. Flowers sessile (rarely with very short pedicels not more than 1.5mm): 


bracteoles absent; aerial stems + white-hirsute ............ 1. L. sessiliflora 
+ Flowers distinctly pedicellate (pedicels 3—16mm); bracteoles present; aerial 

stems glabrous or glandular but not hirsute ..................... 2. L. indica 
3. Calyx + zygomorphic with enlarged adaxial lobe ............. 3. L. rugosa 
+ Calyx tegular, all lobes. equal cis) eaneoie ncafat awatandandiwednai cain shes 4 
4. Corolla 2.5—7mm; pedicels absent or very short (O—4mm) ................. 5 
+ Corolla 10—17mm; pedicels usually distinct, (2-)5—-18mm ................. 6 
5. Stems with sessile or stalked glands but with no eglandular hairs: leaves 


glabrous or minutely glandular: pedicels glabrous or with stalked glands 
6. L. aromatica 
+ Stems + lanate with flexuous eglandular hairs; leaves + lanate: pedicels 


PATENT MITSULE 0d aadech cohen diet i weasel nade els cua Mabie 35 7. L. chinensis 
Or. (COPOUAG— Ms §. 3.275 icepinimon fect sdecenueaee paeenaes he sarees 8. L. repens 
+ —“COOlla 2. 5S ak bok ea le anya eae eau Komen Ola aa aude cams 7 


7. Stems densely glandular-pubescent: corolla 4-Smm: flowers numerous, in a 


PANICle ‘Of CYMES: asus fosdns 5S Sowesdneahewanegtiaasaeee abe we 4. L. polyantha 
+ Stems glabrous: corolla 2.5—4mm; flowers rather few, solitary or in small 
heads <. otvec him sii ras adetceegaseatactiteeasescseatme oe Le mmerantha 


1. L. sessiliflora (Vahl) Blume 
Aquatic or amphibious perennial. Submerged stem to 50cm, glabrous or 
almost so: submerged leaves 5—30mm, divided into many flattened or capillary 


1109 


173. SCROPHULARIACEAE 


segments, glabrous. Aerial stem to 20cm, + branched, usually white-hirsute, 
sometimes nearly glabrous; aerial leaves all in whorls of 3—6, lanceolate-elliptic, 
4-12(-20) x c 3mm, crenate-serrate or dissected, glabrous, densely punctate. 
Flowers axillary, usually sessile (rarely pedicels to 1.5mm). Bracteoles absent, 
Calyx 4—7mm, shortly hirsute. Corolla blue, mauve or purple, 7-12mm. All 
filaments glabrous; posterior c 1mm, anterior c 3mm. Capsule 3.5-5.5mm. 

Bhutan: S — Gaylephug district (Gaylephug River), C — Tashigang district 
(Gomchu-Rongthong (117)); Darjeeling: Darjeeling, Sukna; Siliguri (386), 
Mongpu (338); W Bengal Duars: Guzledubar, Rajabhat Khawa (338). Rice- 
fields and marshes, 60-750m. November—May. 

Separable from L. indica by the + hirsute aerial stems, sessile flowers and 
absence of bracteoles. The flowers are not infrequently cleistogamous. Used in 
Sikkim and Bengal to treat gastric complaints (352). 


2. L. indica (L.) Druce 

Aquatic or amphibious perennial. Submerged stem to 1m, much-branched, 
glabrous; submerged leaves in whorls of 6-12, pinnatisect with flattened or 
capillary segments, to 30mm. Aerial stems 2.5-14cm, + branched, with sessile 
or stalked glands above or subglabrous, never hirsute; aerial leaves in whorls 
of usually 4-6, sometimes with 2-3 pairs of opposite leaves near apex; most 
aerial leaves usually + dissected, opposite pairs (if present) undissected, crenate- 
serrate, with sessile glands or + glabrous. Flowers axillary, distinctly pedicellate; 
pedicels usually 3.5-l10mm, accrescent and to c 16mm in fruit, glandular. 
Bracteoles present, linear or linear-lanceolate, 2-4mm. Calyx 3.5—6mm, tube 
sessile-glandular, sometimes with a few stalked glands, teeth usually glandular. 
Corolla white or pale yellow, or yellow at base of tube and red or purplish 
above, usually 8—12mm, glabrous outside, villous within. All filaments glabrous; 
posterior c 2mm, anterior c 4mm. Capsule ellipsoid to subglobose, compressed, 
c 3.5mm. 

Darjeeling: Phansidown; Darjeeling/Sikkim: unlocalised (Anderson collection 
(338)). Swamps and rice-fields, c 500m. October—March. 

Cleistogamy is unknown in this species (cf. L. sessiliflora above). Antiseptic. 
Used in parts of S and W India to treat dysentery, skin eruptions and elephanti- 
asis, but no medicinal uses have been recorded from our area (338, 352). 


3. L. rugosa (Roth) Merrill; L. roxburghii sensu F.B.I. non G. Don 

Terrestrial annual. Stems to 50cm, + robust, glabrous or sparsely to densely 
hispid. Leaves opposite, petiolate; petiole 5-25mm, + densely pubescent (often 
only towards base); lamina ovate-lanceolate to ovate-elliptic, 15-90 x 7—50mm, 
pinnately veined, obtuse, base cuneate-attenuate into petiole, margin crenate- 
serrate, upper surface scabrid or glabrous, lower surface shortly hirsute or 
scabrid on midrib and veins and densely punctate. Flowers solitary, sessile and 
axillary, or in sessile or pedunculate heads of 2-7 flowers subtended by 2 
amplexicaul, glabrous, leaf-like bracts; peduncles 0-60mm. Bracteoles absent. 
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Calyx irregular; adaxial lobe ovate-lanceolate, 8-11 x c 4mm, other 4 lobes 
6—9mm and narrower. Corolla blue, to 16mm, pilose outside and inside (especi- 
ally on lower lip, hairs yellow); upper lip deeply emarginate. Posterior filaments 
hairy, c 3mm; anterior c 6mm, glabrous. Capsule ovoid, 5.5-6.5mm. 

Bhutan: S — Samchi district (Samchi (1!7)); Darjeeling: Labha, Rishap, 
Rangit, Dalka Jhar, Darjeeling. Shady swamps and bogs, 180-1000m. August- 
December. 


4. L. polyantha Hook.f. 

Terrestrial annual. Stems erect or suberect, to 35cm, with + long branches 
to 20cm, densely glandular-pubescent. Leaves opposite or in whorls of 3-4, 
sessile, linear or linear-lanceolate, 5-25 x 1—3.Smm, pinnately veined, base 
semi-amplexicaul or + auriculate, margin serrulate, densely glandular- 
pubescent, glabrescent below. Flowers numerous, sessile or shortly pedicellate 
(pedicels 0.5-2mm), in a terminal panicle of + flexuous, monochasial, 
7-12-flowered cymes. Bracteoles 2, linear-subulate, glandular. Calyx 2.5-3mm, 
divided to just beyond middle; lobes lanceolate, shortly acuminate, striate when 
mature. Corolla pinkish-purple, 4—-Smm, glabrous. All filaments glabrous; pos- 
terior c 0.2mm, anterior c 0.4mm. Capsule ovoid, c 2mm. 

Darjeeling: Darjeeling, Siliguri, Singhi Jhora (338). Marshes in tropical zone. 
c 500m. November—January. 


5. L. micrantha (Bentham) Bentham 

Low terrestrial annual with creeping underground stems and many erect or 
ascending glabrous aerial stems 3—20cm. Leaves opposite or in whorls of 3. 
sessile, linear-oblong to oblong. 4-14 x 1—5mm, pinnately veined, obtuse, base 
attenuate, with 3—4 pairs of remote teeth in upper half, glabrous, punctate 
beneath. Flowers axillary, solitary or in heads of 2—4. Pedicels 0.5—1mm (very 
slightly longer in fruit). Bracteoles 2, linear, 1.5—3mm. Calyx 2.5-3mm, deeply 
divided into 5 equal linear-lanceolate lobes 1.5—2mm., glabrous, striate when 
mature. Corolla pale blue or mauve, or white, 2.5—4mm, glabrous outside and 
within except for sparsely villous throat. All filaments glabrous: posterior c 
0.5mm, anterior c Imm. Capsule broadly ellipsoid or compressed-globose, 
2—2.5mm. 

Darjeeling: Siliguri. Wet places including rice paddy-fields, c 150m. 
November—December. 

No recent matertal seen. 

The plant has a strong smell of balsam. 


6. L. aromatica (Lamarck) Merrill: L. gratissima Blume, L. chinensis (Osbeck) 
Merrill subsp. aromatica (Lamarck) Yamazaki. Nep: Haneya jhan. Fig. 94e. 
Terrestrial annual or perennial. Stems 15—60cm, erect, unbranched or much- 
branched from base. glabrous or minutely glandular, never with eglandular 
hairs. Leaves usually in whorls of 3, sometimes opposite, sessile but with 
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narrowed semi-amplexicaul base, lanceolate-elliptic to ovate-lanceolate, 10—55 
x 3-10mm, pinnately veined, acute or sometimes obtuse, shallowly serrate 
throughout, glabrous or minutely glandular, densely punctate beneath. Flowers 
in terminal racemes often with some solitary axillary flowers below. Pedicels 
5—15(-20)mm, stalked-glandular or + glabrous. Bracteoles 2, linear. Calyx 
47mm, divided to c *¥% into linear-lanceolate, glabrous, punctate segments, 
striate when mature. Corolla purple, 10-13.5mm, minutely glandular outside. 
long-villous within especially adaxially. Posterior filaments villous, 2—2.5mm: 
anterior glabrous, c 4mm. Capsule ellipsoid, 56mm, compressed, brown. 

Bhutan: C — Punakha district (Samtengang); Darjeeling: Sukna, Tashiding 
Forest. Paddy-field margins and muddy places, 600—-1980m. October-December. 

The plant has a strong smell of turpentine. The juice is used as an antiseptic 
and febrifuge. 


7. L. chinensis (Osbeck) Merrill; L. hirsuta (Bentham) Bentham 

Terrestrial or less commonly aquatic annual or perennial. Stems creeping 
below and rooting at nodes, then erect, 5-40cm, pinkish, densely lanate with 
eglandular hairs to subglabrous. Leaves opposite or in whorls of 3-4, sessile 
but distinctly narrowed into semi-amplexicaul sometimes petiole-like base, 
ovate-lanceolate to linear-oblong, usually 10-40 x S—14mm, indistinctly pin- 
nately veined, distinctly serrate in upper 7, subglabrous and indistinctly punc- 
tate above, glabrous or hairy on veins and rather densely punctate beneath. 
Inflorescence a terminal leafy panicle, or flowers solitary and axillary. Pedicels 
(2-)6-18mm, patent-hirsute. Bracteoles filiform or subulate, 1-2mm. Calyx 
(4-)6-9mm, divided to %-% into long-acuminate lanceolate segments which 
become spreading in fruit, hirsute and with short-stalked glands, distinctly 
striate when mature. Corolla blue or purple with whitish tube, usually 10-17mm, 
thinly pilose outside, villous inside. All filaments glabrous; posterior 1.5—2.5mm. 
anterior 3.5—4.5mm. Capsule broadly ellipsoid, compressed, c 5mm. 

Darjeeling: Siliguri (386), Darjeeling-Mongpu (338) etc.; Darjeeling/Sikkim: 
Rongpoghora. Terai, wet lowland swamps, rice-fields and meadows and 
occasionally in stagnant water, to 1000m. October-December. 


8. L. repens (Bentham) Bentham; L. sessilis (Bentham) Fischer, L. conferta 
Bentham nom. illeg. 

Terrestrial or amphibious annual. Stems usually procumbent or floating below 
and rooting at lower nodes, becoming erect, to 40cm, glabrous or shortly hairy 
at least above. Leaves smelling of camphor, opposite, sessile or subsessile, 
obovate or ovate-elliptic or linear-lanceolate, 7—30(-50) x 4-8(—15)mm, pin- 
nately veined, obtuse or acute, base attenuate or amplexicaul, margin serrate 
above middle, glabrous or hairy, densely punctate. Flowers in short bracteate 
axillary cymes or racemes, or solitary-axillary. Pedicels 0.5—3mm. Bracteoles 2. 
linear-oblong, 1.5—3mm. Calyx usually 4—-5.5mm, divided to c 4; lobes linear- 
acuminate, recurving at maturity, shortly hispid. Corolla white or mauve. 
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6-7mm, glabrous outside, villous within. All filaments glabrous; posterior 
1-1.5mm, anterior 2.5—3.5mm. Capsule ovoid, 3-4mm. 

Bhutan: S — Samchi district (Samchi (117)); Darjeeling: Sukna, Rangit. Singhi 
Jhora, Sivok—Siliguri (338); W Bengal Duars: Jalpaiguri. Rice-fields, at low 
altitudes (to c 500m). October—February. 

The description applies to the typical variety, which occurs from E Nepal to 
Myanmar (Burma). Var. brevipilosa (Yamazaki) Yamazaki occurs in Vietnam 
and Thailand. 


14. BACOPA Aublet 


Glabrous, + fleshy perennial herbs of wet places. Leaves opposite. Flowers 
solitary in leaf axils. Calyx deeply divided into 5 lobes unequal in width (pos- 
terior one broader). Corolla campanulate, subequally or + unequally 5-lobed. 
Stamens 4, equal; anther loculi parallel, contiguous. Stigma subentire. Fruit a 
4-valved capsule opening loculicidally and septicidally. Seeds very small. 
numerous. 


1. B. monnieri (L.) Pennell; Herpestis monnieri (L.) Humboldt, Bonpland & 
Kunth, Bramia monnieri (L.) Pennell. Fig. 94h. 

Stems rooting at nodes, procumbent but finally ascending, to 60cm, glabrous. 
Leaves sessile, decussate, spathulate to obcordate-cuneate, 6-25 x 2-10mm, 
obtuse or rounded at apex, entire; veins indistinct except for midrib beneath: 
lower surface gland-dotted. Pedicels to 15mm; bracteoles 2, just below flowers, 
linear-lanceolate, slightly unequal, 2—4.5mm. Calyx lobes 5—7mm, posterior one 
ovate, others narrower. Corolla bluish to mauve or lilac with darker lines. 
8—1]mm. Capsule ovoid, acute, 5-8mm. 

Bhutan: S — Phuntsholing district (Toribar). Frequent weed of flooded rice 
paddies, c 500m. 

Apparently locally frequent, but first recorded in August 1991] in the non- 
flowering state. 

A very common weed of paddy-fields and damp places throughout most of 
India including parts of the Himalaya. It differs from Mecardonia procumbens 
in its completely entire, more obovate or spathulate leaves, and pale purple (not 
yellow) flowers. It is used medicinally as a tonic and as a cure for epilepsy. 


15. MECARDONIA Ruiz & Pavon 


Creeping annual glabrous herb. Leaves opposite, shortly petiolate. Flowers 
axillary, on pedicels exceeding leaves. Flowers zygomorphic. Calyx divided to 
base; lobes narrowly ovate, imbricate. arranged in 2 series: outer sepals (dorsal 
and 2 ventral) ovate or narrowly ovate. dorsal slightly longer than 2 ventral 
ones; 2 inner lateral sepals linear, subequalling ventral ones in length but much 
narrower. Corolla bilabiate: tube pubescent near base: upper lip emarginate. 
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lower 3-lobed. Stamens 4, didynamous, and with a small staminode replacing 
the fifth stamen. Fruit a septicidal 2-valved capsule, valves shortly bifid at apex. 
Seeds numerous, scrobiculate. 


1. M. procumbens (Miller) Small; Bacopa chamaedryoides (Kunth) Wettstein, B 
procumbens (Miller) Greenman, M. dianthera (Swartz) Pennell 

Stems 10-50cm, rather flaccid, prostrate or decumbent with tips ascending 
or suberect. Leaves ovate, 8-25 x 4—-15mm, serrate in upper %—%4. Pedicels 
erecto-patent, 10-15mm. Calyx 6—8mm, all lobes obtuse; dorsal one 3-6mm 
broad, ventral ones 2—-4mm broad, inner ones 0.5—1.2mm broad. Corolla yellow 
with brown veins; tube pubescent, 4-6mm; upper lip obovate, 1.2-2.5 x 
2-4.5mm, emarginate; lower lip with obovate or suborbicular middle lobe. 
Capsule ovoid or ellipsoid, usually 5.5—8 x 3~4mm. Seeds ellipsoid, 0.3—0.5mm. 

Bhutan: S — Samchi, Phuntsholing, Gaylegphug and Deothang districts, C - 
Tongsa district. Wet meadows, damp grassy roadsides and streamsides and as 
a weed of cultivated fields and parks, 200-1400m. March—May. 

Native to southern USA, Mexico, the Caribbean and northern, eastern and 
central S America south to Argentina; presumably introduced in Bhutan but 
surprisingly common. 


16. DOPATRIUM Bentham 


Slender, glabrous, erect annual aquatic herbs. Leaves opposite, lower ones 
small, upper ones remote and minute. Flowers solitary in leaf axils. Bracteoles 
absent. Calyx small, membranous, divided to beyond middle into 5 imbricate 
lobes. Corolla infundibular, somewhat bilabiate; tube slender, exserted from 
calyx and obliquely dilated into a broad throat; upper lip short, bifid, lower lip 
larger, 3-lobed. Stamens 4, didynamous, very small, lower pair sterile and 
staminodial, upper pair fertile with anthers coherent. Fruit a loculicidal 4-valved 
capsule; valves carrying away the placentas. Seeds minute, very numerous, 
tuberculate. 


1. D. junceum ( Roxb.) Bentham. Fig. 94a. 

Erect aquatic annual. Stems 10—30cm, broadened and rather flaccid below, 
otherwise slender, unbranched or with a few erecto-patent branches. Lower 2-4 
pairs of leaves obovate to narrowly obovate, 8-25 x 2~—Smm. approximate. 
others remote, narrowly ovate, much reduced and scarcely more than 2mm. 
Flowers borne in upper leaf axils, lower ones + sessile, uppermost on filiform 





Fic. 94. Scrophulariaceae. a, Dopatriwm junceunr. habit (x %). b. Lindenbergia muraria: pistil 
(x 7). c-d, Lindenbergia griffithit: ¢, flowering shoot (x 4); d. pistil (x 7). e, Limmophila 
aromatica: flowering shoot (x %). f. Picria fel-terrae: flowering shoot (x 4). g. Mazus delavavi: 
habit (x 2). h, Bucopa monnieri: habit (x 1). Drawn by Glenn Rodrigues. 
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pedicels to 10mm. Calyx |.5—2mm, segments obtuse. Corolla pale pinkish-violet, 
4—7mm:; tube 3—4mm:; lower lip to 8mm wide, middle lobe with white blotch at 
base. Capsule broadly ellipsoid to subglobose, green becoming purplish when 
mature, 34mm, glabrous. Seeds c 0.5mm, blackish-brown, longitudinally ribbed 
and tranversely rugose between ribs. 

Bhutan: C — Thimphu district (Simtokha); Punakha district (near Punakha). 
Abundant weed of flooded rice, 1100—2300m. August-September. 

First recorded in 1988 for Bhutan, but apparently quite widespread. Not yet 
recorded from Darjeeling or Sikkim. 


17. PICRIA Loureiro 


Diffuse annual herb, often rooting at nodes. Stems quadrangular, branched. 
Leaves opposite, petiolate, lamina ovate, crenate. Inflorescences terminal or 
pseudo-axillary, racemose with opposite pedicels or often reduced to 1| flower 
or a dichotomous pair. Bracts lanceolate, small. Bracteoles absent. Calyx flat, 
consisting of 4 segments in 2 series: upper outer sepal largest, cordate; lower 
outer sepal ovate, shallowly emarginate, slightly smaller than upper; inner lateral 
pair smallest, filiform. Corolla bilabiate, tubular; tube short; upper lip entire, 
ligulate, lower lip 3-lobed, spreading. Posterior stamens 2, anthers cohering with 
divaricate thecae; anterior stamens replaced by 2 clavate staminodes each bear- 
ing a sterile anther rudiment. Style filiform. Ovary triangular-ovoid, glabrous. 
Fruit a septicidal 2-valved capsule. Seeds globose, rugose with 8 oblong hollows. 


1. P. fel-terrae Loureiro; Caranga (‘Curanga’) amara Vahl. Fig. 94f. 

Stems to 50cm, densely and minutely eglandular-pubescent. Petioles 2—15mm, 
often c 10mm, minutely pubescent; lamina ovate, 20-60 x 15—35mm, subacute, 
base cuneate to truncate or in largest leaves very shallowly cordate, finely 
crenate-serrate with usually 20-30 teeth per side, sparsely puberulent above, 
puberulent also beneath especially along veins and near margin. Inflorescences 
(1—)2-16-flowered, 2—9cm including peduncles. Pedicels 4-7mm increasing to c 
8—12mm in fruit, broadening distally. Calyx pale green, minutely pubescent; 
upper outer sepal 7-9 x 6—8mm in flower, 12-17 x 8—13mm in fruit, lower 
outer sepal 5-6 x 4—-5mm, accrescent to 7-9 x 6—7mm, inner lateral pair 2-3 
x c¢ 0.5mm, hardly accrescent. Corolla white with purple throat (appearing 
reddish-brown when dry), c 8mm; tube glabrous outside, 2 densely glandular- 
pubescent ridges inside; upper lip 2-3 x 2~3mm, lower 2.5—3.5 x 4—-Smm with 
undulate margin. Fertile stamens c Imm. Capsule obovate, compressed, c 4 x 
3mm. Seeds c 0.6mm. 

Darjeeling: Mongpu (several collections). Evergreen forest, 600(?-900)m. 
September; fruiting October—February. 

Little material has been seen, much of it in fruit, and certain details, especially 
of floral morphology, are therefore based on examination of specimens from 
China, Assam, Myanmar (Burma), Indo-China and adjacent regions together 
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with information in 427. The flower colour is taken from field notes on a R.L. 
Keenan specimen from Kachar; the flowers are often described as being reddish- 
brown but this would appear to refer to the dried state. The leaves are very 
bitter (hence the epithet, which means ‘bile of the earth’) and the plant is used 
medicinally as a febrifuge. The epithet is sometimes spelled ‘felterrae’ (e.g. 351) 
but ICBN (Tokyo) Art. 60.9 states that the hyphen is to be used. 


18. TORENIA L. 


Eng: Wishbone flower. 

Terrestrial annual or perennial herbs. Stems prostrate to + erect, sometimes 
rooting at nodes. Leaves opposite, petiolate or sessile; lamina ovate or lanceolate, 
usually crenate or serrate. Flowers axillary or in termina] sub-umbellate or 
racemose inflorescences. Pedicels subtended by inconspicuous, usually linear 
bracts; bracteoles absent. Calyx bilabiate, often deeply cleft, with 2-5 lobes or 
teeth, winged, keeled or plicate. Corolla bilabiate, upper lip external in bud. 
emarginate or bifid; lower lip larger, spreading, 3-lobed; tube somewhat curved, 
cylindrical but dilated above. Stamens 4, didynamous, all perfect: anterior 
(upper) 2 inserted near top of tube, with longer, sometimes appendaged fila- 
ments; posterior (lower) 2 inserted at throat, with short, never appendaged 
filaments and anthers + larger than those of anterior stamens; anther cells 
divergent, anthers touching or coherent in pairs. Ovary bilocular: style slender. 
Fruit an oblong septicidal capsule enclosed within calyx. Seeds rugose or 
cancellate. 

T. cordata (Griff.) Dutta is doubtfully recorded from our area, based on a 
collection from Kurseong (Darjeeling district) cited by Dutta (337) and on 
several records from Gangtok (Sikkim) and Darjeeling Town (69). 7. cordata 
was described from S Myanmar (Burma). It has large royal blue and white 
corollas c 35-40mm; the anterior filaments are appendaged. Material from 
Nepal, determined as 7. cordata by Yamazaki, in no way matches the type and 
other material from Myanmar, and the Sikkim and Darjeeling identifications 
must therefore be considered suspect. 


1. Calyx 5—6mm in flower; corolla 10—-12mm; flowers in axillary groups of 
Fah oi ee ee geek oh aaah cabernet gee renee wee 3. T. thouarsii 
+ Calyx 10—25mm in flower; corolla usually at least 14mm; flowers solitary 
and axillary, sometimes with a terminal sub-umbel of 2—4 but other axillary 


flowers never more than 2 per node . .n.c:0ii..3.0 sa viwiaes eden ede sees 2 
2. ore}la-(30=)35=S0mim: ociccieas case ei elated eocw eines 4. T. burttiana 
4 Corolla C12) A= SOR ete sa tne de tnd He tel avs a tact oe naan as eee eeemnes 3 
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3. Calyx ovoid with subcordate, truncate or obtuse base and 3 broad wings: 


corolla. ( 12>): [4— 20min: eeu veen ed oe acai’ 1. T. cordifolia 
+ Calyx + ellipsoid with + cuneate or obtuse base and 5 keels or Wings: 
COLON A= S0MMIMNS 256.0 Sb o4 ose Sec haeied dca Mead wet ace veniieea esa ches 4 


4. Calyx 2-lobed and 5-ribbed; anterior filaments with conspicuous sterile 
appendage 0.5—Imm; all corolla lobes deep violet, without darker blotches 

2. T. diffusa 

+ Calyx 5-toothed and 5-winged; anterior filaments with no sterile appendage 
(except sometimes a minute tooth); corolla lobes violet, lower 3 with deep 
MauvevOr PULPIE TIPS: cisseincesic esas sndseasadesaseceedsrssesewva 5. T. violacea 


SecT. Torenia. Anterior filaments with a spur-like appendage at base. 


1. T. cordifolia Roxb. 

Annual herb, much branched from just above base; main stem usually erect, 
lower branches decumbent; stem sometimes prostrate below and rooting at 
lower nodes. Branches quadrangular or narrowly winged, sparsely hirsute on 
angles or almost glabrous. Petioles 3—-15mm, sparsely hirsute; at least upper 
leaves usually subsessile. Lamina ovate, 18-38 x 8-—20mm, acute or subacute, 
base obtuse or shortly cuneate, margin sharply serrate, upper surface sparsely 
puberulent or glabrous, lower surface puberulent on veins. Flowers in a terminal, 
1—6- (often 3-)flowered, umbel-like inflorescence and in opposite axillary pairs 
(or solitary) below. Pedicels 10-30mm in flower, 20—35mm in fruit, usually 
2-2, x calyx, erecto-patent. Calyx 9-14 x 4.5—7mm in flower, ovoid and 
broadest towards truncate or subcordate base, reticulate-veined in fruit, divided 
+ to base into 2 broad lobes, one 2-toothed, the other one 3-toothed, and with 
3 rather broad wings, 2 decurrent on to pedicel. Corolla pale bluish-purple or 
white with darker blotches at tips of lower lobes, (12—)14-20mm, glabrous. 
Anterior filaments with short spur c 0.5mm. Capsule oblong, c 8mm, acute. 
enclosed by persistent calyx. Seeds yellow, c 0.7mm, truncate at both ends. 

Bhutan: C — Tongsa district (Tongsa—Shemgang); Darjeeling: Kalimpong. 
Darjeeling, Rayeng, Pankhabari. Wet cliff-faces and wet places in forest, 300- 
2175m. June—September. 


2. T. diffusa D. Don. Fig. 95d-f. 

Weak sprawling or creeping branched annual. Stems 20—60cm, sharply quad- 
rangular, sparsely short-pilose or almost glabrous. Petioles 5—~10mm, usually 
shortly pilose; lamina ovate or ovate-lanceolate, 10-35 x 7-21mm, acute or 
subacute, base obtuse or cuneate, margin serrate (teeth sometimes tinged red. 
with minute, slightly down-curved mucros), almost glabrous above, sparsely 
pilose on veins and punctate on lamina beneath. Flowers axillary, usually 
solitary; pedicels 10—-l6mm, sparsely pilose; bracts c 6mm. linear. Calyx 12-15 
x 4-4.5mm, broadest near middle, divided almost to middle into 2 acuminate 
lobes, pale green with 5 darker, purple-tinged ribs, glabrous, narrowly winged 
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especially in fruit, base cuneate. Corolla 17-25mm; tube pale purplish (usually 
drying cream-coloured ), lobes deep violet-purple. Anterior filaments 4.5-7mm, 
with conspicuous, often purple-tipped sterile branch 0.5—Imm; posterior fila- 
ments c 2mm, clavate. Capsule c 10mm, ellipsoid, acute. 

Bhutan: S — Phuntsholing district (Phuntsholing), Gaylegphug district 
(Tatapani), Deothang district (Samdrup Jongkhar, Deothang): Darjeeling: 
Mongpu, Kalimpong, Siliguri etc.; Sikkim: Gongchungchu and Gangtok. 
Subtropical jungle, among grass and on open banks, (?270-)550-2185m. 
(?April-) May—September. 

T. vagans Roxb. is probably synonymous with this species; a specimen of T. 
diffusa from Deothang was named 7. vagans on its field label. 


3. T. thouarsii (Chamisso & Schlechtendal ) Kuntze; 7. parviflora Bentham 

Annual herb. Stems 10—40cm, usually branched from just above base, 
branches decumbent or ascending, quadrangular, very sparsely short-hispidulous 
or almost glabrous; lower part of stem occasionally prostrate and rooting at 
nodes. Petioles 3-6mm. Lamina broadly lanceolate to ovate-lanceolate, 10—22 
x 6—-15mm, subacute to acute, base obtuse to shortly cuneate, margin crenate- 
serrate, upper surface sparsely hirsute, lower surface glabrous except on veins. 
Flowers in axillary groups of 2—3(—6). Pedicels 3-10mm in flower, usually 
shorter than calyx but occasionally to 1% x as long, ascending in flower, 
reflexed in fruit, glabrous or very sparsely puberulent. Bracts c 1mm, linear. 
Calyx 5—-6mm in flower, 8-10mm in fruit, divided nearly to base, sparsely 
hirsute, unwinged but with 5 narrow keels shortly decurrent on to pedicel: teeth 
c 2mm. Corolla pink, reddish-violet or bluish. without dark blotches, 10-12mm:; 
tube puberulent outside. Anterior filaments with spur c 0.3mm. Capsule 7-9.5 
x 2.5—-3.2mm. Seeds pale yellow. 

Darjeeling: Pankhabari, Rayeng, Sukna. On banks, etc., 150-—250m. April- 
December. 

Widespread in tropical Africa. Despite the disjunction, there seem to be no 
significant differences between the tropical Himalayan plants and those from 
Africa and the Mascarenes, although the little Himalayan material seen has 
slightly shorter pedicels. The species is treated in Flora of China (351) under 
the name 7. parviflora. 

A specimen from Assam (Digboi, Barnard G.D. 3) 1s similar except in its 
much longer pedicels to 18mm, and larger calyces. 


4. T. burttiana R.R. Mill 

Prostrate (?)annual, occasionally rooting at some nodes. Stems 15—-c 40cm. 
unbranched, shortly hispidulous-pubescent along angles. Petioles 2—7mm, 
pubescent. Lamina ovate to lanceolate. 16-27 x 9-15mm, acute, base obtuse 
or shortly cuneate. margin finely serrate with c 9-12 serrations per side. upper 
surface sparsely pubescent, lower surface heavily tinged purple and glabrous 
except for short. spreading hairs on veins. Flowers (1—)2 or 4 in axils of terminal 
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pair of leaves. Pedicels (25-)35-50mm, much longer than leaves, 4-angled below, 
weakly 10-ribbed above, minutely hirsute. Bracts linear-lanceolate, 5—6.5mm. 
Calyx 16-18mm in flower, split nearly to middle, sparsely pubescent all over: 
lobes 7-8mm, lanceolate; wings c 0.5mm broad, purplish-tinged. Corolla very 
pale violet with deep violet throat, (30—)35—41mm, without dark blotches; tube 
25—30mm, very sparsely puberulent outside. Anterior filaments with linear- 
clavate appendage c 2.5mm, anthers c 2.5 x 0.8mm; posterior filaments c 2mm, 
anthers c 4.5 x 1.6mm (including well-developed connective). Style c 24mm: 
ovary c 5.5 x 1.5mm, hairy at apex. Capsule and seeds unknown. 

Bhutan: S — Deothang district (Keri Gompa). Clearings in jungle, c 1070m. 
June. 


Sect. Anodous Fournier. Anterior filaments without a basal spur-like appendage. 


5. T. violacea (Blanco) Pennell; 7. peduncularis Hook.f., T. edentula sensu 
Bentham non Griff. Fig. 95g—h. 

Erect or prostrate annual. Stems 10—40cm, branched, prominently angled, 
sparsely hirsute on angles. Petioles S-15mm, narrowly winged, often purplish. 
Lamina ovate, 12-30 x 7—20mm, subacute, base obtuse or obtuse-truncate, 
margin serrate or crenate-serrate, upper surface sparsely short-pubescent and 
often tinged purplish, lower surface paler, glabrous except for pubescent veins. 
Flowers solitary and axillary in upper axils, or 2-4 in a terminal sub-umbel. 
Pedicels 10—25mm, with 2 rows of very short spreading hairs. Bracts 1—4mm, 
linear. Calyx oblong-ovoid or ovoid, 5-winged, 10-15 x 5—6mm in flower, to 
18 x 8mm in fruit; wings often crimson- or purplish-tinged, |—1.5(—1.8)mm 
broad, decurrent on to pedicel, pubescent on ridges; teeth 5, 4 of them lanceolate 
but unequal, the fifth much smaller and bifid. Corolla 20-30mm; tube violet, 
purplish-blue or white, lobes violet, lower 3 with deep mauve or purple tips. 
Anterior filaments c 7mm, not spurred but bent at c 90° in lower % and with 
a minute tooth less than Imm; posterior filaments c 2mm. Capsule narrowly 
lanceolate-ellipsoid, 8-10 x 2—3mm. 

Bhutan: S — Gaylegphug district (Gaylegphug (117)), Deothang district (Diu 
Ri Valley, Demri Chu), C — Tongsa district (Kinga Rapden), Mongar district 
(Shersing Thang); Darjeeling: Darjeeling, Mongpu, Bamanpokhri etc.; 
Darjeeling/Sikkim: unlocalised (Hooker collections); Sikkim: Gangtok, Lachen 
etc. Streamsides and wet rocks, wet broad-leaved forest, damp roadside banks, 
200—2185m. April-November. 

Ludlow, Sherriff & Taylor 7245 from Demri Chu is described on the field label 
as having ‘corolla tube white, segments pale lilac, 2 laterals with purple spot. 
petals pale yellow’; this disagrees somewhat with most descriptions, which are 
of flowers having a purplish-blue or violet tube. 

Some Hooker collections from Sikkim ?and Darjeeling (e.g. Lachen, 6000ft, 
5 viii 1849) approach 7. cordifolia in having subsessile leaves. T. cordifolia, 
however, has appendaged anterior filaments. 
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19. LINDERNIA Allioni 


Annual or perennial herbs. Stems erect to prostrate, quadrangular. Leaves 
opposite, simple, pinnately or palmately veined. Flowers in terminal or axillary 
racemes, or solitary and axillary or in umbel-like clusters. Calyx 5-veined, each 
vein with a + distinct rib or wing. Corolla tubular, bilabiate; upper lip emargin- 
ate or shallowly 2-lobed, lower lip 3-lobed, spreading. Stamens 2 or 4; posterior 
pair usually fertile, anterior pair fertile, sterile or reduced to staminodes. Fruit 
a septicidal 2-valved capsule. Seeds small, ellipsoid, scrobiculate or reticulate. 

This genus seems to have been under-collected in our area. At least one other 
species may be expected to occur: L. parviflora (Roxb.) Haines. This differs 
from L. procumbens by its smaller calyx 1.5-2mm, and white (not pink) corolla; 
it occurs in paddy-fields and on river mud in E Nepal, etc. and should be 
searched for in Sikkim and western Bhutan. 


1. Leaves palmately 3—5-veined but lamina not suborbicular 
1. L. procumbens 
+ Leaves pinnately veined (if appearing palmately veined, then lamina 
SUDOEDICUISE)< 4cidndcd asa werse ah tw area ewsdi dissed viele halen Ra doue Menten tha eneny ates 2 


2. Stamens 2, posterior; anterior stamens replaced by a pair of staminodes.. 3 
+ Stamens 4, either all fertile or posterior pair fertile, anterior pair sterile with 

reduced anthers; staminodes absent ............... 00. cceeeee scence eeeeeeeeeees 5 
oo Orla: 121 SWIM 4 eae bolt oer Hachitani dase iaveeser 10. L. ruellioides 
Ms Corelle: S—LOMM ies hcg cedar a cet wnore seca wcenaie ke neteeniac aha eee 4 
4. Teeth of leaves long-aristate; corolla 5.5-8mm .................. 9. L. ciliata 
+ Teeth of leaves not aristate; corolla 8-10mm ................. 8. L. antipoda 
5. Calyx shortly 5-lobed, lobes shorter than calyx tube ....................04. 6 
+ Calyx deeply 5-lobed, lobes longer than calyx tube .................0....... 7 


6. Capsule S-6mm, longer than fruiting calyx: leaves subsessile, suborbicular 
6. L. nummularifolia 

+ Capsule c 3.5mm, shorter than fruiting calyx; leaves with 1-7mm petiole, 
broadly elliptic or lanceolate .......................... 0 cece 7. L. crustacea 


7. Calyx 2-3mm; stems densely hispid with spreading white hairs: leaves hispid 
2. L. viscosa 
+ Calyx 4-7mm: stems and leaves glabrous or hairy but not hispid......... 8 
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oe 


Leaves greyish, densely hispid; stems densely patent-villous ... 3. L. mollis 
+ Leaves glabrous or + sparsely pubescent, not greyish; stems glabrous, 
SCADTIGVOE SOATSELY ITSULE 5s decoe ened cl cereal ect ave ave Re Meee 9 


9. Only 2 stamens (posterior) fertile, anterior pair sterile and much smaller: 


stems sparsely spreading-hirsute ....................ce eee eee, 4. L. hookeri 
+ All 4 stamens fertile, anterior filaments with short spur; stems glabrous or 
pubescentvonly at NOES 205) hoc owe ica ype eetwsasete seats 5. L. anagallis 


1. L. procumbens (Krocker) Borbas; Vandellia erecta Bentham, L. erecta 
(Bentham) Bonati 

Annual, 5—25cm, branched from base. Stems erect or ascending, indistinctly 
4-angled, glabrous. Leaves sessile, elliptic or ovate-lanceolate, 7-25 x 3-10mm, 
palmately 3—5-veined, entire, glabrous. Flowering shoots many-flowered; flowers 
solitary, axillary. Pedicels erecto-patent, 5—-20mm, glabrous. Calyx deeply 
5-lobed + to base, 2.5—3.5mm, lobes linear-lanceolate, glabrous below, sparsely 
short-hirsute near apex. Flowers white, 3—6mm, glabrous except for pubescent 
throat; upper lip broadly ovate to suborbicular, emarginate, lower lip with 3 
rounded lobes. Fertile stamens 4; anterior filaments spurred. Capsule ellipsoid, 
3-4 x 2.5-3mm, subequalling or slightly longer than persistent calyx. Seeds 
yellow, oblong, c 0.3 x 0.15mm. 

Bhutan: C — Punakha district (Wangdu Phodrang); Darjeeling: Mahanadi. A 
frequent weed of flooded rice paddy, 300—-1250m. May-July. 

First recorded from Bhutan in 1991 but known from Darjeeling since 1850. 


2, L. viscosa (Hornemann) Boldingh; Vandellia hirsuta Bentham, L. hirsuta 
(Bentham) Wettstein 

Diffusely branched erect, ascending or + prostrate annual 5~25cm. Stems 
white-hispid with long spreading hairs. Lower leaves shortly petiolate (petiole 
3—8mm, hairy), others + sessile; lamina ovate, oblong-ovate or elliptic, 5—45 
x 3—20mm, pinnately veined, obtuse, base cuneate or truncate, margin undulate 
or shallowly crenate at least below, shortly hirsute above and beneath. Flowers 
in terminal lax racemes. Pedicels 5—10mm, sparsely glandular, stiff and finally 
slightly deflexed in fruit. Calyx 5-lobed + to base, 2~3mm; lobes linear- 
lanceolate, hirsute. Corolla yellow, white or pink, c 5mm; upper lip broadly 
ovate, emarginate, lower lip 3-lobed. Fertile stamens 4; filaments of anterior 
pair with geniculum near base. Capsule globose, 2—2.5mm, equalling or slightly 
shorter than calyx. Seeds c 0.3 x 0.2mm, scrobiculate. 

Darjeeling: Barnesbeg; Sukna; Darjeeling/Sikkim: Tista and unlocalised 
(Hooker collection). Terai, in sal forest, tea gardens and on roadsides and 
banks, 150-915m. August-October (June-December in Nepal), in the rainy 
season. 

Little material has been seen from our area. 
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3. L. mollis (Bentham) Wettstein; Vandellia mollis Bentham. Fig. 95c. 

Greyish, densely patent-villous perennial, creeping and rooting at nodes, 
20-50cm. Leaves shortly petiolate, ovate to ovate-lanceolate, 15--40 x 8-30mm, 
pinnately veined, obtuse or subacute, base truncate or cuneate, crenate-serrate. 
hirsute above and beneath with long white hairs. Inflorescences terminal] at ends 
of sympodia! branches, sub-umbellate, 1—6-flowered. Pedicels 10-20mm, densely 
hirsute, slender. Bracts linear, 1-3mm. Calyx 4-7mm. densely hirsute: lobes 
linear-lanceolate, acuminate. Corolla white or pale violet, 8—-11mm: upper lip 
triangular-ovate, shortly 2-lobed, lower lip 3-lobed. Stamens 4, all fertile: 
anterior filaments with papillose basal geniculum. Capsule ellipsoid, 4-5 x 
2.5-3mm, shorter than calyx. Seeds c 0.3 x 0.2mm, scrobiculate. 

Darjeeling: Rambi, Labha, Rishap, Kalimpong etc. 915—1220m. February- 
December. 


4. L. hookeri (Hook.f.) Wettstein; Vandellia hookeri Hook.f. 

Perennial, diffusely branched from base. Stems not rooting at nodes, 
7-13(—30)cm, sparsely patent-hirsute. Leaves sessile or very shortly petiolate: 
lamina ovate or lanceolate, 12—23(-—28) x S—8(—12)mm, subacute, base cuneate, 
margin shallowly serrate, sparsely hirsute above and on veins beneath. 
Inflorescences terminal and sub-umbellate and also axillary; pedicels shorter or 
longer than leaves. Calyx bilabiate, 4.5—-6mm and divided to middle in flower 
but often splitting + to base in fruit and then 6.5-8mm: lobes hispid. Corolla 
blue-purple, 6.5—-8mm. Stamens 4; posterior pair fertile, each with a basal 
geniculum almost as large as anther; anterior pair sterile with reduced anthers. 
Capsule ellipsoid, c 4mm, shorter than calyx. 

Darjeeling: Siliguri, Kurseong. Sal forest, steep slopes, among shrubs and in 
rice-fields, c 500m. August—October: fruiting October-December. 


5. L. anagallis (Burman f.) Pennell: L. cordifolia (Colsmann) Merrill 

Annual, 20-60cm. Stems creeping and rooting at nodes. then ascending. 
branched, glabrous or occasionally with pubescent nodes. Leaves subsessile or 
very shortly petiolate, linear, linear-lanceolate, ovate or broadly deltoid-ovate. 
5-25(-30) x 1-15(-18)mm, pinnately veined, entire or crenate, glabrous. 
Flowering shoots laxly several-flowered; flowers solitary, axillary. Pedicels 
10—25(-50)mm, broadest just below calyx. ascending but finally often deflexed, 
glabrous. Calyx 4-Smm, deeply 5-lobed, glabrous. Corolla white to pale purple, 
7.5-10(-16)mm: tube glandular outside; posterior lip 2.5—3mm, glabrous, entire: 
anterior lip with 3 rounded lobes. Stamens 4, all fertile; connective of posterior 
anthers produced into a long tail. Capsule cylindrical, 8—10(—13)mm., acuminate. 
glabrous. 

Bhutan: S — Gaylegphug district (Gaylegphug), C — Tashigang district (Tashi 
Yangtsi Dzong); Darjeeling: unlocalised (Cowan collection): Darjeeling/Sikkim: 
unlocalised (Hooker collection); Sikkim: Rangpo-Tista. 300—-1600m. May- 
September. 
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Plants with very narrow linear leaves have been called L. angustifolig 
(Bentham) Tsoong (Vandellia angustifolia Bentham). Such plants are common 
in Assam but the only example from the Flora of Bhutan area seen is the one 
from Tashi Yangtsi Dzong (Ludlow, Sherriff & Hicks 21024). Further research 
is needed to assess whether these plants deserve separation as a distinct species, 

A leaf paste from this species is used in Assam to treat headaches (352). 


6. L. nummularifolia (D. Don) Wettstein; Vandellia nummularifolia D. Don (as 
‘numularifolia’) 

Erect annual herb, 4—-10cm. Stem simple or laxly branched, with short retrorse 
scabrid hairs on angles. Leaves subsessile, semi-amplexicaul, ovate-orbicular or 
suborbicular, 3-25 x 3-25mm, pinnately veined (appearing palmately veined), 
acutely crenate-serrate, glabrous above, sparsely hirsute on veins beneath, mar- 
gins shortly ciliate. Flowers solitary and axillary or in lax racemes. Pedicels 
usually 3-15mm, glabrous below, very sparsely pubescent below calyx. Bracts 
setaceous, 0.7—-1mm. Calyx campanulate, 1.5mm in flower, accrescent in fruit 
to 2-3mm, lobed to near middle; lobes subacute, sparsely pubescent on veins. 
Corolla c 7mm, violet or pink, anterior lip with white lateral lobes; tube sparsely 
glandular outside, densely woolly inside on ventral surface; posterior lip ovate, 
c 3 x 2.5mm, anterior lip c 4mm, 3-lobed. Stamens 4, all fertile; anterior 
filaments with densely papillose basal geniculum. Capsule 5-6 x 2mm, linear- 
cylindrical, glabrous, translucent at maturity. 

Darjeeling: Rongsong; Sikkim: Gangtok (69), unlocalised (Hooker collec- 
tion). Damp places, fields, 600—2135m. March—August. 

Some authors, including Philcox (385) follow Don’s spelling of the epithet 
but I am treating it as an orthographic error to be corrected to nummularifolia. 


7. L. crustacea (L.) Mueller; Vandellia crustacea (L.) Bentham. Eng: False 
pimpernel. 

Diffusely branched annual, 5—20cm. Stems erect or prostrate and rooting at 
nodes, sparingly pubescent on angles and nodes or entirely glabrous. Leaves 
shortly petiolate; lamina broadly elliptic, broadly ovate or lanceolate, 5—17(—30) 
x 3—15mm, pinnately veined, bluntly serrate or subentire, glabrous except for 
remotely ciliate margins; petioles |-7mm, glabrous or sparsely pubescent. 
Flowers solitary, axillary. Pedicels 6-20mm, glabrous or minutely pubescent. 
Calyx tubular, 3—4mm in flower, 4-6mm in fruit, shortly 5-lobed; lobes + 
connivent in fruit, finely pubescent on veins or subglabrous. Corolla blue, purple 
or lilac, 6.5—-11mm, glabrous; posterior lip ovate, subtruncate to + emarginate: 
anterior lip with 3 subtruncate lobes. Stamens 4, all fertile. Filaments glabrous. 
anterior c 2% x posterior with a blunt spur at or above base. Capsule oblong- 
ovoid to subglobose, ¢ 3.5mm, obtuse, glabrous, pale brown. Seeds pale orange. 
c 0.5mm, scrobiculate. 

Darjeeling: Dalkajhar, Manjitar, Mongpu. Darjeeling. Terai. on damp ground 
on river banks, 150-900m. August—October. 
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8. L. antipoda (L.) Alston; Bonnaya veronicifolia (Retzius) Sprengel, B. grandi- 
flora (Retzius) Sprengel, B. verbenifolia (Colsmann) Sprengel. Fig. 95a- b. 

Diffuse, much-branched annual, sometimes rooting at nodes. Stems 5-20cm, 
glabrous. Leaves sessile, obovate-oblong or oblanceolate, 10-40 x 3-10mm, 
acute, base attenuate, margin serrate with acute non-aristate teeth, glabrous 
above and beneath. Flowers in bracteate, terminal, lax racemes or solitary and 
axillary. Pedicels glabrous, stout, erecto-patent and 2-6mm in flower, spreading 
and 4—15mm in fruit. Calyx deeply S-lobed, glabrous, c 4mm in flower, 5-6mm 
in fruit; lobes linear-lanceolate, acuminate, scabrid near apex. Corolla pale 
purple and white, 8—10mm. Fertile stamens 2, posterior; staminodes 2, anterior, 
filiform with hooked apex. Capsule cylindrical, 10-16 x 1-—1.5mm, acuminate. 

Bhutan: C — Punakha district (Changhyo); Darjeeling. Rice paddy-fields. c 
1250m. July. 

Used in Sikkim and Bengal for abdominal pain, cholera, convulsions, cough, 
delirium, night fever, ringworm, smallpox, snake bite and syphilis (352). 


9. L. ciliata (Colsmann) Pennell; Gratiola ciliata Colsmann, Bonnaya brachiata 
Link & Otto 

Erect annual herb, 5—20cm. Stems ascending to erect, glabrous except for 
sparsely hairy nodes. Leaves sessile, oblong or elliptic, 10-30 x 3-12mm, 
pinnately veined, rounded at apex except for a terminal tooth, base cuneate. 
semi-amplexicaul, margin sharply serrate with many long-aristate teeth, glabrous 
above, sometimes sparsely hispid beneath. Inflorescence a terminal. bracteate, 
leafless raceme. Bracts linear-lanceolate to subulate. 2-4mm, aristate. Pedicels 
slender, 1—Smm in flower, slightly longer in fruit. Calyx linear-cylindrical. 
3-6mm, deeply 5-lobed; lobes purplish at least in upper half. aristate, glabrous, 
scarlous-margined. Corolla white, pink, lilac or pale bluish, sometimes with rose 
centre or brownish blotches, 5.5—8mm; tube minutely glandular outside: pos- 
terior lip emarginate, anterior 3-lobed. Fertile stamens 2, posterior; 2 staminodes 
anterior, filiform, with hooked apex. Capsule cylindrical, 2-3 x persistent calyx, 
deep brown. Seeds yellow, ellipsoid. alveolate. 

Darjeeling: Kurseong. Manyjitar, Sukna. Damp ground on river banks, 
150—450m. August—October. 


10. L. ruellioides (Colsmann) Pennell; Bonnaya reptans (Roxb.) Sprengel 

Prostrate perennial, creeping and rooting at nodes. Stems 10—S0cm. sparsely 
pubescent. Leaf pairs distant: petioles 4-20mm, pubescent; lamina elliptic or 
orbicular-elliptic, 10-50 x 8-—25mm, pinnately veined. obtuse, base attenuate 
into petiole, finely dentate, teeth incurved and acute: surfaces scabrid. Flowers 
in lax racemes: pedicels 3-5mm at anthesis, lengthening in fruit to 5—12mm. 
Bracts linear-lanceolate, 4-7mm, acuminate. Calyx cylindrical, deeply 5-lobed. 
7-9mm, glabrous. Corolla pale purple, 12—15mm. Fertile stamens 2. posterior: 
staminodes 2, anterior, 2~3mm, hooked at apex. Capsule cylindrical, 10-20 x 
1-2mm, acute, c twice calyx. 
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Bhutan: S — Chukka, Sarbhang, Gaylegphug and Deothang districts, ¢ _ 
Tongsa district; Darjeeling: Lebong. Pashok, Mongpu etc.; Sikkim: Yoksam, 
Woods and roadsides, hot jungle, 270—2135m. May-—October. 

Used in Assam to treat urinary complaints (352). 


20. MICROCARPAEA R. Brown 


Very small annual herbs with much-branched, + glabrous, creeping stems 
rooting at nodes. Leaves opposite, sessile, linear-oblong or linear-oblanceolate, 
glabrous. Flowers solitary in axil of usually only | leaf of each opposite pair, 
sessile, ebracteolate. Calyx tubular-campanulate, persistent in fruit, 5-ribbed, 
margin ciliate. Corolla very small; tube shorter than calyx, relatively broad: 
limb bilabiate. Stamens 2, anterior, inserted near top of corolla tube, included: 
anthers |-locular. Fruit a loculicidal 2-valved capsule. Seeds ellipsoid, with thin, 
indistinctly reticulate testa. 

A monotypic genus sometimes included in Peplidium Delile but here kept 
separate following the recent treatments in Flora of Thailand (427) and Flora 
of Ceylon (330), as well as F.B.I. 


1. M. minima (Retzius) Merrill; M. muscosa R. Brown, Ammannia dentelloides 
Kurz 

Stem 3—15cm, procumbent and filiform, much-branched and forming pale 
green moss-like mats, glabrous or sometimes ciliate on angles. Leaves 2-5 x 
1-2mm, entire, obtuse, base attenuate, both surfaces glabrous, upper surface 
punctate. Calyx 2—-2.5mm; teeth ciliate. Corolla pink, ovoid, c 2.5mm, equalling 
or shghtly longer than calyx; upper lip slightly 2-lobed, lower lip longer than 
upper, 3-lobed, middle lobe largest, all with ciliate margins. Capsule c 2 calyx. 
Seeds brownish. 

Darjeeling: Siliguri (80). Rice-fields and dried-up ponds in terai, flowering 
shortly after the rains. 

The plant is similar in habit to Dentella repens J. & G. Forster (Rubiaceae). 


21. ELLISIOPHYLLUM Maximowicz 


Creeping perennial herb, rooting at nodes. Roots short, very slender and 
fibrous. Stems hairy, prostrate. Leaves simple, alternate, deeply pinnatifid. 
Flowers solitary, axillary. Pedicels slender, coiling in fruit. Calyx campanulate. 








Fic. 95. Scrophulariaceae. a—b, Lindernia antipoda: a, flowering shoot (x 73); b, dissected 
corolla (x 4). c, Lindernia mollis: dissected corolla (x 4). d—f, Torrenia diffusa: d, flowering 
shoot (x 7); e, dissected calyx (x 2): f. anterior stamen (x 6). g-h. Torrenia violacea: & 
dissected calyx (x 2); h, anterior stamen (x 6). i. Hemiphragma hererophyllum var. heterophyt- 
lum: habit (x 1). j. Ellisophyllum pinnatum: habit (x 7%). Drawn by Glenn Rodrigues. 
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membranous; lobes 5, ovate, acute. Corolla subrotate; lobes 5, pubescent inside 
but glabrous outside. Stamens 4, didynamous, epipetalous; thecae divergent, 
united above. Ovary bilocular, glabrous; septum conical. Fruit a subglobose 
capsule enclosed by persistent calyx. Seeds 1-2 per loculus, rugulose. 

On the basis of fruit and embryological characters this genus has sometimes 
been placed in its own family, Ellisiophyllaceae Honda, or as a monotypic 
subfamily of Scrophulariaceae (Ellisiophylloideae), or in the Hydrophyllaceae. 
The leaves bear a striking superficial similarity to some species of Geranium 
(Geraniaceae) or Anemonopsis (Ranunculaceae); this has led to fairly frequent 
misidentifications in the field. 


1. E. pinnatum (Bentham) Makino; Sibthorpia pinnata (Bentham) Hook.f., E 
reptans auct., non Maximowicz. Fig. 95j. 

Stems 3—25cm or longer, prostrate, often forming wide carpets, shortly hirsute 
to subglabrous. Leaves borne erect on long + hairy petioles 10—100mm; lamina 
broadly oblong to ovate in outline, 10-50 x 10-45mm, membranous, with 2-3 
pairs of broadly adnate, obovate lateral segments crenulate or lobulate towards 
apex and a smaller, obovate, crenulate terminal segment; surfaces shortly and 
softly hirsute with jointed hyaline hairs, the cells of which progressively but 
abruptly become more slender towards apex and bear a very fine longitudinal 
white line; veins on lower surface more densely and shortly pubescent. Pedicels 
erect, 15—95mm, suddenly coiling spirally from base of ovary downwards when 
capsule matures. Flowers nodding, white with orange centre, c 10mm; lobes c 
4.5-5mm, + spreading. Filaments white when fresh; anthers 1.2—2.5mm. Style 
c 5mm, slightly exserted from corolla tube. Capsule c 6mm. Seeds c 4mm. 
glabrous. 


subsp. pinnatum 

Stems and petioles densely spreading-villous with hairs 0.5—1.l1mm. Pedicel 
subequalling or slightly longer than petiole. Anthers 2.1—2.5mm. 

Bhutan: S — Chukka district (Chimakothi (71, 117)), C — Punakha district 
(Punakha, Rinchu—Mishichen (71)), N —- Upper Kuru Chu district (Shabling). 
?Upper Mo Chu district (Mishichen (Punakha district )}—Khosa (71 )); Darjeeling: 
Tonglu. Moist earth banks etc. in warm broad-leaved forest and Rhododendron 
forest, 1676—-3050m. April-August; fruiting September—October. 


subsp. bhutanense R.R. Mill 

Stems and petioles sparsely adpressed-pubescent to nearly glabrous. any stem 
hairs only 0.35—0.5mm. Pedicel shorter than petiole. Anthers 1.3—1.4mm. 

Bhutan: C — Tashigang district (Chorten Gora—Dechen Phodung). Moist sol 
in wet broad-leaved forest, c 2440m. June (only collected once). 

Endemic subspecies. 
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22. HEMIPHRAGMA Wall. 


Slender creeping perennial. Leaves dimorphic in varying proportions accord- 
ing to season, either opposite, very shortly petiolate and + orbicular (wer season 
leaves), or fasciculate and needle-like (dry season leaves). Flowers sessile, axillary. 
Calyx lobes 5, narrow. Corolla shortly campanulate with 5 small, spreading, 
subequal lobes. Stamens 4, inserted at base of corolla; anthers reaching nearly 
to mouth of tube, shortly sagittate with tips of thecae confluent. Style shorter 
than corolla tube; stigma minute. Fruit a fleshy, berry-like septicidal capsule. 
Seeds numerous, smooth, minute. 

A monospecific genus extending across much of the Himalaya. The seasonal 
nature of the leaf dimorphism was first discussed by Maury in 1887 — see (384). 
According to Maury, the orbicular leaves are formed during the hot wet season 
and are most numerous in September, while the small needle-like ones develop 
in the cool dry season and persist over winter until May. Correlating the date 
of collection with the frequency of the two leaf types in the specimens examined 
seems to support this conclusion. 


1. H. heterophyllum Wall. var. heterophyllum. Fig. 95i. 

Slender creeping perennial. Stems to 60cm, sparsely pubescent, with numerous 
short shoots, both main stem and shoots bearing either orbicular or needle-like 
leaves or a mixture of both according to season. Wet season leaves orbicular or 
ovate-orbicular, 5-20 x 6—15mm, subacute, base truncate. margins 5—7-serrate, 
sparsely pubescent above, less so beneath, lower surface pale green. Dry season 
leaves in small, dense ovoid-globose fascicles of up to 30, rigid and needle-like. 
convex on back, deeply channelled ventrally, greyish-green, ciliate. Flowers most 
commonly arising from axils of needle-like leaves but sometimes from orbicular 
ones, sessile. Calyx lobes narrowly elliptic, c 2.5mm. Corolla pink (white towards 
base), c 4mm; lobes ovate, c 1.5mm. Capsule green at first, turning scarlet 
(drying blackish), shining, c 8mm diameter. 

Bhutan: S — Chukka and Deothang districts, C - Ha, Thimphu, Tongsa. 
Mongar and Tashigang districts, N — Upper Mo Chu district; Darjeeling: 
Darjeeling, Sandakphu, Phalut etc.; Sikkim: Dzongri, Jakeyupyak, Phusum etc. 
Mixed broad-leaved (oak, birch etc.), fir and pine/oak forests, Rhododendron, 
juniper and bamboo scrub, open grassy hillsides and mountain rocks, 1830- 
4270m. February—June (buds forming July); fruits February—October. 

Plants from our area belong to var. heterophyllum, which is the most wide- 
spread of 3 varieties recognised. Hooker's statement (80) that the fruit is black 
is clearly based on examination of dried material. Field notes on a large number 
of specimens consistently describe the fresh colour as scarlet or red (one collector 
described it as resembling sealing-wax). The fruit is frequently, but incorrectly, 
described as a berry. 


1129 


173. SCROPHULARIACEAE 


23. SCOPARIA L. 


Erect, glabrous or pubescent herbs or undershrubs. Stems angled. Branches 
slender, alternate below, opposite above. Leaves opposite or whorled, gland. 
dotted. Flowers axillary, small. Pedicels ebracteolate. Calyx divided into 4-5 
imbricate, almost free segments. Corolla subrotate, 4-lobed, lobes equal, pos- 
terior one emarginate; throat densely bearded. Stamens 4, equal; anthers ovoid, 
subsagittate at base, versatile, exserted; thecae parallel or divergent, distinct, 
Style pubescent, clavate; stigma punctiform, emarginate, exserted. Capsule 
subglobose or broadly ovoid, 2-valved, membranous, dehiscing septicidally and 
loculicidally from apex. Seeds many, obovoid, angular, scrobiculate. 


1. S. dulcis L. Eng: Sweet broom. 

Bushy annual to perennial, 15—150cm. Stems + woody at base, occasionally 
minutely pubescent at nodes. Leaves linear-oblanceolate, narrowly elliptic or 
narrowly obovate, 5-40 x 1-18mm, at least larger ones shallowly serrate 
distally, subacute, base cuneate into indistinct short petiole, bases of adjacent 
leaves connected by a membrane. Inflorescence of many-flowered leafy racemes; 
flowers (1—)2-4 per axil. Pedicels filiform, c 5mm. Calyx divided + to base, 
lobes oblong, !.5-2mm, glandular-punctate. Corolla white or pale greenish, 
3-5mm diameter, lobes + reflexed, c 2-3.5mm, glabrous outside, with dense 
tuft of long silky white hairs surrounding stamens. Filaments c 1mm; anthers c 
0.7—Imm, yellow. Style c 1.5mm. Capsule 2—3.5 x 1.5-3mm, yellowish-brown, 
glabrous. Seeds c 0.5 x 0.15mm, brown, prismatic, rather irregular in shape, 
coarsely reticulate. 

Bhutan: S — Samchi, Phuntsholing and Gaylegphug districts, C — Thimphu. 
Tongsa and Mongar districts; Darjeeling: Bhotia Basti, Rayeng; W Bengal Duars: 
Jalpaiguri. Damp grassland, shingle and as a weed of roadsides, paddy-fields, 
apple orchards and other cultivated land, 90-2300m. November—August. 

A native of tropical America, now a pantropical weed. In parts of India it 1s 
used to sweeten well water. It has many medicinal uses; in Bengal and Sikkim, 
used to treat gout, urinary complaints and impotence, rheumatism, tongue 
ulcers and as an aid to childbirth; tied on the arm, it is said to act asa 
galactagogue (352). 


24. NEOPICRORHIZA Hong 


Perennial rhizomatous herbs. Leaves basal. Inflorescence a terminal spike: 
peduncle scape-like, naked. Calyx subequally 5-partite, middle (posterior) lobe 
narrowly elliptic, acute, other 2 upper lobes oblanceolate, obtuse, 2 lower lobes 
oblanceolate with acute hooked tip. Corolla much longer than calyx. zygomor- 
phic, bilabiate, glandular outside but not long-ciliate; tube curved, slightly 
exceeding calyx; lobes 4, posterior one (formed by fusion of 2 lobes) much 
longer than other 3. Stamens didynamous, posterior 2 slightly shorter than 
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upper lip, anterior 2 exserted. Capsule turgid, tapered to apex, first dehiscence 
loculicidal. Seeds ellipsoid, turgid, with transparent alveolate testa. 

Recently separated from the W Himalayan monotypic genus Picrorhiza 
Bentham; the two are very close in their vegetative morphology and in seed 
characters but differ markedly in floral morphology. Picrorhiza has an inflor- 
escence subtended by a few small leaves (peduncle not completely naked); an 
actinomorphic, 5-lobed, + glabrous, eglandular corolla shorter than the much 
thinner calyx whose lobes are all + equal in width; and all stamens long- 
exserted on filaments c 3—4 x corolla; the capsule dehisces septicidally distally 
at first, then somewhat loculicidally. For discussion see Hong (348). 


1. Leaves 20-60 x 10—20mm (excluding petiole or petiole-like base) with 
20—40 teeth; anthers longer than broad, thecae parallel to filament 

1. N. scrophulariiflora 

+ Leaves 5-15 x 2-8mm (excluding petiole) with 7-9 teeth; anthers broader 

than long with thecae tips spreading outwards from filament..2. N. minima 


1. N. scrophulariiflora (Pennell) Hong; Picrorhiza kurrooa sensu Hook.f. (80) 
p.p. (‘short-stamened form’) non Royle, P. scrophulariiflora Pennell. Dz: Puti 
sing, Nep: Kutki, Kutaki. Fig. 96h-1. 

Leaves usually 10-20 per rosette; petioles often indistinct (lamina with long- 
attenuate but relatively broad base) or if distinct from lamina, 15—40mm; lamina 
narrowly obovate-oblong, oblanceolate or narrowly spathulate. 20-60 x 
10—20mm, serrate in upper half (total number of teeth (20—)23-—35(—40)). teeth 
mostly 1—3mm deep with longest side 2.5—6mm and with apical mucro: surfaces 
glabrous or sparingly short-glandular-hairy. Scape in flower 2—6cm, in fruit 
4—9cm, densely short-pilose with brownish-white thin hairs to 0.5mm. Bracts 
ovate, acuminate with blunt tip. Inflorescence oblong-ovoid, with usually 12-20 
flowers. Calyx lobes 4-6 x c 1—2.5mm in flower. with marginal hairs c 0.5mm. 
Corolla pale blue to dark violet-purple, 8—12mm; upper lip very shallowly 
emarginate. Anthers oblong-reniform with tips of thecae parallel to filament, 
0.9-1.2 x 0.7-0.8mm: pollen yellow. Capsule 10-14mm, ovoid-acuminate. 
Seeds c 1.7mm. 

Bhutan: C — Thimphu and Punakha districts, N -Upper Mo Chu. Upper 
Bumthang Chu and Upper Kulong districts: Sikkim: Dzongri, Chho La, Tsomgo 
etc. Usually among rocks and boulders on open grassy hillsides, 3500-4880m. 
May-July according to altitude. 

The root is bitter and is chewed to cure headaches: an extract is used as a 
febrifuge and remedy for stomach illness. and to expel intestinal worms. It is 
also used for asthma, jaundice and coughs (352). In Nepal, the dried plant is 
used as incense by monks. All records of Picrorhiza kurrooa from Sikkim refer 
to this species. 
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2.N. minima R.R. Mill; NV. scrophulariiflora auct. non (Pennell) Hong. Fig. 96). 

Leaves usually 5—6 per rosette; petioles 3-15mm; lamina 5-15 x 2.5-8mm, 
obovate to shortly spathulate or suborbicular, total number of teeth 7-9, teeth 
2—5mm deep with longest side |-4mm; surfaces glabrous. Scape 1-5.5cm in 
flower, 4.5cm or more in fruit, densely puberulent especially when young with 
very short glandular hairs which appear bluish-white under low-power dissecting 
microscope because of purple (not brown) joints. Inflorescence shortly capitate, 
few-flowered (4—9). Calyx lobes 3.5—4mm with marginal hairs c 0.1mm. Corolla 
8-10.5mm, violet-purple. Upper lip deeply emarginate, minutely glandular on 
back. Anthers shallowly reniform, 0.5 x Imm, pollen whitish-buff. Capsule 
6mm, ovoid-acuminate. 

Bhutan: C — Tongsa district (Padima Tso near Thampe La, Wartang), N - 
Upper Bumthang Chu district (Waitang). Steep rocky and grassy hillsides, 
4420-4725m. June-August. 

Endemic to Bhutan. 


25. DIGITALIS L. 


Tall biennial to perennial herb. Leaves simple, alternate, lowest in a basal 
rosette. Inflorescence a long, terminal, bracteate, secund raceme. Calyx equally 
deeply 5-fid, shorter than corolla tube. Corolla much longer than calyx, with 
long cylindrical-campanulate tube constricted at base; limb + 2-lipped, lips 
scarcely spreading, erecto-patent, upper shorter than lower. Stamens 4, didy- 
namous, included. Style filiform, unequally bifid at apex. Capsule ovoid to 
conical, septicidal. Seeds oblong, numerous. 


1. D. purpurea L. Eng: Foxglove. 

Biennial or rarely perennial, occasionally flowering in first year. Stem 
(25—)60—180cm, + densely short-tomentose above, often subglabrous towards 
base. Basal leaves with long winged petiole, lamina ovate to lanceolate, 4-30 
x 2-l3cm, + rugose, crenate to serrate, + hairy above and beneath, with 
usually a mixture of glandular and eglandular hairs. Raceme simple or slightly 
branched, many-flowered, secund; bracts variable, often minute. Pedicels tomen- 
tose, longer than calyx. Lower calyx lobes ovate, 10-12 x 5.5—-7mm, upper 
lanceolate, 10-12 x c 4mm, all acute. Corolla purple, mauve, pink or white 
outside, usually whitish with darker purple spots inside, 40-50mm, glabrous or 
pubescent to villous outside, shortly ciliate and with a few long hairs inside. 
Style 15—25mm. Capsule ovoid, obtuse, 8—-12mm, at least as long as calyx. 

Darjeeling: Darjeeling, Singalila Ridge. 2100m. May. 

Native of W, SW and western C Europe; cultivated in Pakistan. India, China, 
Myanmar (Burma) and elsewhere as a medicinal herb and sometimes occurring 
as an escape in forest clearings; usually calcifuge. The drug digitalis. obtained 
from the leaves, is used in the treatment of cardiac illness. For a full account 
of its cultivation and medicinal properties see (403). 
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26. CALORHABDOS Bentham 


Tall, stout-stemmed, erect perennial herb. Leaves alternate, serrate. 
Inflorescence of dense, bracteate terminal and axillary spikes. Bracteoles absent. 
Sepals lanceolate, acuminate. Corolla 4-lobed, somewhat bilabiate, lobes erecto- 
patent, 3 lower ones smaller than upper: tube incurved. Stamens 2, exserted; 
anther thecae parallel, finally divergent with confluent tips. Style filiform. 
Capsule acute, opening both septicidally and loculicidally; valves 4, with inflexed 
margins. Seeds numerous, minute. 

Hong (348) reduced Calorhabdos to one of four sections of Veronicastrum 
Fabricius. This treatment was also used in Flora of China (351). If this generic 
concept is adopted, the correct name for our species is Veronicastrum brunoni- 
anum (Bentham) Hong. 


1. C. brunoniana Bentham 

Stem 30-100cm, + glabrous except in inflorescence, + purplish. Leaves 
lanceolate, 50-140 x 10-—40mm, long-acuminate, base obtuse to shortly attenu- 
ate, + sessile, serrulate with small forward-pointing teeth, glabrous. Spike 
1(-2), terminal, very long, narrow and dense, 8-25cm x 6—12mm, usually + 
densely and shortly spreading-pilose; flowers imbricate. Bracts lanceolate, c 
3mm. Calyx lobes all unequal, narrowly lanceolate, shortest c 1—-1.5mm, longest 
c 2-3.5mm. Corolla greenish-yellow, 3.5-5mm; lobes sparsely pubescent inside. 
Anthers relatively large (c 2mm), greenish-black. Capsule 5-6 x 3-3.7mm, 
dark brown. Seeds pale brown, c 0.7mm. 

Bhutan: C — Thimphu district (Thimphu). Grassy places near streams, 2500- 
3050m. July-August; fruiting November. 

A second subspecies endemic to Sichuan is recognised by Hong (351). 


27. VERONICA L. 


Erect or prostrate perennial or annual herbs. Leaves opposite or upper ones 
alternate, petiolate or sessile, simple or sometimes with 3—5 lobes, entire or 
usually crenate or serrate. Flowers in terminal and/or axillary racemes or spikes 
(sometimes reduced and umbel-like) or apparently solitary in axils of leaf-like 
bracts. Calyx divided + to base, lobes 4-5, 2 lower ones usually larger than 
upper, uppermost lobe much smaller and often absent. Corolla rotate, slightly 
zygomorphic, usually blue or pinkish, often with one lower lobe smaller and 
paler than others; tube broader than long; lobes 4, longer than tube, + unequal. 
Stamens 2. Fruit a bilocular capsule dehiscing loculicidally and often also 
septicidally, often transversely flattened, apex usually notched or 2-lobed. Style 
persistent, not lengthening in fruit. Seeds few or numerous, flat or boat- or cup- 
shaped, often with an elevation (podium) on ventral surface. 
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At léast some leaves alternate s...4.0.6 ieee ss ese las Pie seese ce a Selene. ) 


All leaves GODOSIE sce eo aease ceeds eretes alicia tote eel ani ane eaten dug tains 9 


Leaves triangular-ovate, crenate-serrate with 3—4 teeth per side; flowering 
pedicels usually shorter than subtending leaf; capsule ciliate, c twice as long 
BS DI OAC coe e dab cyt) hou tac ae cye set aaa 2 iaielbn moateeny yee sue Rae 11. V. persica 
Leaves reniform or orbicular in outline, 3~5-lobed; flowering pedicels + 
longer than subtending leaf; capsule glabrous, less than twice as long as 
DEOAC 254) cinco tied tans wale ieee ease ha ea rem ee ah ateee a aaS 12. V. hederifolia 


Flowers sessile or subsessile ..........0..cccsccceescceereeteeeessesreneeseunaces 4 
Flowers with obvious although sometimes very short pedicels 


Leaves woolly, middle and upper ones densely imbricate and + hiding 
stem? Towers 78MM s.h01ige nw sivteiaawa a edad cease wens 8. V. lanuginosa 
Leaves pilose, not imbricate, stem clearly visible; flowers 3-4mm 

10. V. cephaloides 


Paves PetlOlale .ccct.unccacssecaconesenetwecelane teen eb tanaterieauaalay ned 6 
DAVES BESSIIC icin teat cereal de wi caciaesa ee ce eae eee wecatealenene be 9 


Inflorescence umbel-like, consisting of a pair of sessile racemes 
5. V. umbelliformis 
Inflorescence not umbel-like, racemes clearly pedunculate 


Capsule + globose, c 3 x 3mm; corolla c 3mm, scarcely longer than calyx: 
pedicels: 0) limites ct.cscueedeedenens ewe tor entia Suave ans eames 6. V. javanica 
Capsule broadly deltoid, 3.5-5.5 x 7-10.5mm; corolla 6—7mm, c twice as 
long as calyx; pedicels 1.5-3mm 


Calyx lobes minutely retuse (use good lens); lower part of stem crisply 


white-pilose; leaves with 3~7(—10) teeth per side ................. 3. V. cana 
Calyx lobes never retuse; lower part of stem reddish-brown-hirsute; leaves 
with 9-15: teeth per Sides.4.04 cece tot ea tute nue teenseicaateey 4. V. robusta 


Stems succulent; bracts 1-2mm, shorter than or subequalling flowering 
DCCC SS Ales vi cele Bi thet hes eile Meth eer nada cede 1. V. anagallis-aquatica 
Stems not succulent; bracts 313mm, longer than flowering pedicels ... 10 
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10. Capsule longer than broad, or subglobose ....................cec cece neces V1 
+ Capsule distinctly broader than long ........000.... cece eee eee e eens 12 


11. Middle leaves 40—90mm; corolla lobes hairy outside, 8—11mm, longer than 


4—-8mm calyx; capsule 7-8 x 4mm....................0..... 2. V. himalensis 
+ Middle leaves 5—40mm; corolla lobes glabrous, hardly longer than c 3mm 
CalyRscapsule C3 SMM wis ces jc uaee wanieideehwacndie smeuvaietet 6. V. javanica 


12. Leaves 10—45mm, serrate; corolla 4—Smm; capsule broadly deltoid, c 4 x 


8.5mm, only hairy near apical notch .......................005 7. V. deltigera 
+ Leaves 6-8mm, + entire; corolla c 3mm; capsule obcordate, c 2.5-3 x 
3, 5—Amiiy CHILE case ewes cosa ck assaweaens 9. V. serpyllifolia subsp. humifosa 


1. V. anagallis-aquatica L. 

Erect, usually almost glabrous perennial with creeping root-stock, usually + 
blackening when dry. Stems to Im, rather flaccid and succulent, unbranched 
(except inflorescence). Leaves opposite, sessile, semi-amplexicaul, oblong to 
oblong-lanceolate, 20-70 x 5-—22mm, acute, remotely and shallowly serrate, 
glabrous. Inflorescence of several pairs of opposite racemes in axils of leaves in 
upper half of stem; racemes 3—11cm. Bracts linear-lanceolate, c 1|-2mm. shorter 
than or subequalling flowering pedicels. Pedicels 1-2mm in flower, to 5mm in 
fruit, with very few short jointed hairs. Calyx lobes ovate-lanceolate. acute, c 
3mm in flower, 4mm in fruit. Corolla white or pale mauve with darker purple 
or magenta veins, 4-6mm diameter. Capsule orbicular. c 3mm, with shallow 
apical notch c 0.5mm, glabrous. 

Bhutan: C — Thimphu district (Thimphu, Paga, Paro Chu), N — Upper Mo 
Chu district (Gasa Dzong); Chumbi: Chumbi. Sides of ditches and in moist 
sand, 2180—2450m (but to 4725m in Nepal). April-August. 

Used in Uttar Pradesh to cure skin disease and purify the blood (352). 

The variation of this very widespread species, and its relationships with other 
species of sect. Beccabunga that are absent from our area. are not fully 
understood. 


2. V. himalensis D. Don 

Erect perennial. Stems rather stout. 20-70cm, unbranched except in inflor- 
escence, shortly pilose to almost glabrous. Leaves opposite, sessile, 7—12 pairs. 
+ distant, lowest 3-6 pairs much smaller than other ones and soon falling: 
lamina triangular-ovate, middle and upper ones 40-90 x 10-30mm, acute, base 
obtuse, margin + coarsely serrate (teeth 8-14 per side, shortly mucronate). 
shortly pubescent above and on veins beneath. Racemes usually 2 or 4, in axils 
of upper 1—2 pairs of leaves: peduncles arcuate-ascending, 7—-12cm. appressed- 
pilose. Flowers 8—15. in upper 4 of each inflorescence: pedicels 4-8mm: bracts 
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linear-oblong, 5—13mm. Calyx lobes ovate-oblong, 4-8mm, united at base, 
pubescent. Corolla blue or blue-violet, occasionally white; lobes 8-1 1mm, pilose. 
Filaments and anthers blue (white when corolla white). Style 6-9mm with 
prominent subcapitate or slightly 2-lobed stigma. Capsule ovoid, acute or shortly 
acuminate, 7-8 x c 4mm, sparsely hairy mainly near valve margins, sometimes 
glabrous. Seeds c 0.6 x 0.2mm, ovoid-elliptic, plano-convex, brown. 

Bhutan: C — Ha district (Ha, Chelai La), Thimphu district (Pajoding, Pumo 
La—Pyemitangka), Bumthang district (Rudo La), N — Upper Mangde Chu 
district (Saga La, Namdating); Sikkim: Ningbil, Lachen, Phedup etc, 
Chumbi: Dotag, Natu La—Chubitang, Yatung etc. Steep grassy open hillsides 
and mountain tracks in and above Abies forest, 2750-4270m. July- 
September(—November). 


3. V. cana Bentham. Fig. 96f. 

Rhizomatous perennial. Stems 5—17cm, erect, unbranched below, shortly 
white-crispate pilose below in 2 rows or all round. Leaves petiolate, all opposite, 
3-4 pairs mostly in upper half of vegetative part with lowest pair usually more 
remote and smaller; adjacent petioles nearly free, (2—)5—15mm; lamina ovate 
(lowest shortly triangular), 7-35 x 5—-25mm, subacute, base obtuse to truncate, 
shallowly dentate (teeth 3—7(-10) per side), sparsely hirsute above, usually 
glabrous beneath except on veins but occasionally with a few hairs on lamina. 
Inflorescence of 1—2 terminal bracteate racemes, axis and pedicels shortly white 
crispate eglandular-pubescent or -pilose or sometimes shortly patent glandular- 
pilose, hairs usually 0.2-0.5mm (rarely to 0.7mm). Bracts usually shorter than 
or subequalling 2—3mm pedicels, rarely exceeding them. Calyx lobes oblong- 
linear, (2.5—)3—3.5mm in flower, almost always minutely retuse (use x 20 hand 
lens or low-power microscope!), glandular-pilose. Corolla pale blue or mauve, 
c 9mm diameter; lobes c 6mm. Anthers cordate, c 0.5mm or less. Style 2-3mm 
in fruit. Capsule broadly deltoid, 3.5-5.5 x 7-10.5mm, shortly ciliate; apical 
notch usually 0.5~2mm deep. 

Bhutan: C — Tongsa district (Yuto La), Mongar district (Sengor), N — Upper 
Mo Chu district (Kohina), Upper Kulong district (Lao); Darjeeling: Singalila; 
Sikkim: Lachen, Lagyap, Dzongri etc. Path-sides and marshy ground in and at 
edges of Abies/Rhododendron and Tsuga/Rhododendron forest, and on wet cliffs. 
2743-41 15m. May—August. 

Both the specimens on which the C Bhutan records are based have long- 
glandular pilose racemes, as in V. robusta, but are otherwise similar to more 
typical V. cana. 


4. V. robusta (Prain) Yamazaki; V. cana Bentham var. robusta Prain. Fig. 96¢. 
Very similar to V. cana but stems usually taller (12-40cm), reddish-hirsute 
all round below; leaves 3—5 pairs, petioles 10-30mm, adjacent ones + distinctly 
united by a membrane densely ciliate on upward-facing surface, lamina 25-65 
x 20—35mm, acute, base truncate or usually shortly cuneate, shallowly 
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crenate-dentate to coarsely dentate (teeth 9-15 per side), hirsute on both surfaces 
(lower surface rarely almost glabrous except for veins); inflorescence patent- 
glandular-pilose with hairs usually 0.5—1.2mm; bracts longer than 1.5-2.5mm 
pedicels and sometimes reaching beyond middle of calyx: calyx lobes elliptic or 
Janceolate-elliptic, 2-2.5mm, broadest in middle or below, obtuse or subacute 
(never retuse); style (3—)4—-Smm in fruit; capsule 3.8-4.5 x 8.5-9mm, apical 
notch usually absent or very shallow (not more than 0.5mm deep) but occasion- 
ally to Imm. 

Bhutan: C — Thimphu district (Sinchu La, Dochong La), Punakha district 
(Mara Chu Valley); Darjeeling: Sandakphu, Tonglu, Garibans—Tonglu etc. Wet 
banks in dense mixed forest, 2700—3658m. May—August. 

Intermediates between this and V. cana have been seen from eastern Nepal. 
having the robust habit and glandular inflorescence of V. robusta but stems 
with white, not reddish, hairs in vegetative part and leaves which are glabrous 
beneath (except on veins), as in V. cana. They may represent hybrids; two of 
the specimens seen bear fruit but a third is totally sterile. It is possible that 
further study of a larger suite of specimens may result in the re-uniting of these 
two very closely allied species under a broader concept of V. cana. 


5. V. umbelliformis Pennell; V. capitata var. capitata sensu F.B.I. p.p. non 
Bentham, V. capitata var. sikkimensis Hook.f., V. szechuanica Batalin var. sikki- 
mensis (Hook.f.) Tsoong. Fig. 96a—b. 

Perennial. Stems erect or slightly decumbent, 3—18(—23)cm, shortly pubescent 
or villous; hairs in 2 rows, longest and densest at and just below upper nodes. 
Leaves opposite, 3—4 pairs, mainly towards stem apex with lowest pair remote: 
petioles 1-6mm, much shorter than lamina; lamina ovate, 6—22(-30) x 4-22mm 
(upper pairs largest), obtuse, base obtusely truncate, margin shallowly crenate- 
dentate, surfaces thinly eglandular-pilose-hirsute. Inflorescence umbel-like. con- 
sisting of a single pair of sessile racemes in axils of leaf-like bracts. Pedicels 
4-10mm, ascending. Calyx lobes oblong-lanceolate, 2.5—3mm in flower, to 4mm 
in fruit, hirsute. Corolla pale blue, lavender or mauve (sometimes white), lobes 
3.5-5mm, broadly rounded. Filaments white: anthers yellow. Style 2—2.5mm. 
Capsule obcordate, c 5 x 6.5mm, with shallow apical notch, shortly ciliate 
round apical margin, otherwise glabrous. 

Bhutan: C — Bumthang district, N— Upper Mo Chu, Upper Pho Chu. Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Bikbari. Tsomgo. 
Tari, Yume Samdong etc. Open grassy alpine meadows and shady places in 
Abies forest, 2985-4270m. Late May—mid August but mainly June-July. 


6. V. javanica Blume. Fig. 96c. 

Much-branched annual with bushy habit. Stems decumbent or ascending. 
15—45cm, pubescent with 2 longitudinal rows of very dense short white hairs 
and very few hairs elsewhere. Leaves opposite; petioles very short, (0O-)1—7mm: 
lamina ovate, 5-40 x 4-30mm. obtuse or subacute, base truncate or shallowly 
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cordate, margin crenate-or bicrenate-serrate with (6—)9—13 small subacute teeth 
per side, shortly and sparingly pubescent above and beneath. Racemes axillary, 
5-9-flowered: axis and pedicels densely but very shortly white-pubescent al 
round. Bracts linear to linear-spathulate, 3-Smm, much longer than 0.7—Imm 
pedicels. Calyx lobes linear-oblong, c 3mm in flower and c 4mm in fruit, obtuse, 
with rather long setiform marginal hairs c 0.5mm. Corolla whitish or pale blue, 
lobes scarcely longer than calyx. Capsule obcordate, c 3 x 3mm, shorter than 
calyx, with shallow ciliate apical notch, otherwise glabrous. Seeds c 0.5mm. 
elliptic, convex on both surfaces, with very finely reticulate testa. 

Bhutan: S — Chukka district (Chasilakha (117)), Gaylegphug district (Sher 
Camp), C — Thimphu district (Taba, Namselling), Punakha district (Tinlegang), 
Mongar district (Lingmethang); Darjeeling: Happy Valley (69), Kurseong (69): 
Sikkim: Thinglen—Yoksam (69), Gangtok (69), Pedong etc. Damp roadside 
banks and ditches in subtropical forest and also open habitats, 800-2370m. 
March—May. 


7. V. deltigera Bentham. Fig. 96d. 

Perennial. Stems erect from ascending base, 9—40cm, slender, with 2 rows of 
dense white spreading to + deflexed hairs longest just below prominent nodes. 
Leaves opposite, sessile; lamina ovate, ovate-oblong or lanceolate-oblong, 10-45 
x 5-25mm, subacute, base obtuse or truncate, margin slightly thickened 
beneath, shallowly serrate with 6-10 teeth per side, glabrous above, sparsely 
pubescent (sometimes only towards margin) or glabrous beneath; veins promi- 
nent beneath. Racemes terminal (sometimes also 1—2 axillary), (3—)4—9(-10)- 
flowered, densely glandular-pubescent. Bracts linear, 3—-6mm, much longer than 
pedicels. Pedicels 1—-2.5mm, glandular. Calyx lobes linear-oblong, 2—4mm (usu- 
ally c 3mm), subacute. Corolla pale blue or mauve with darker blue or purple 
stripes; lobes 4—5 x 5—6mm, very obtuse, occasionally 5. Filaments and anthers 
white. Style 3.5—4mm, filiform, often thickened towards capitate stigma. Capsule 
broadly deltoid (resembling a moth with smaller hind wings apical), c 4 x 
8.5mm, pilose near apical notch otherwise glabrous; apical notch shallow, not 
more than 0.5mm deep. Seeds ovoid, convex on both surfaces, 0.8—Imm, 
golden-yellow. 

Sikkim: Lagyap. Grassy and rocky hillsides, clearings in and margins of oak 
and rhododendron forest, 2440-4150m. June-August. 

A mainly Nepalese species of which only one Sikkim specimen has been seen: 
the description and ecological information is largely based on specimens from 
Nepal]. Confused by both Hooker (80) and Dutta (336) with V. /anosa Bentham. 


Fic. 96. Scrophulariaceae. a~b, Veronica umbelliformis: a, flowering stems (x 2): b, fruit (x 
5). c-f, fruit of Veronica species: c, V. juvanica (x 6): d. V. deltigera (x 5): e. VW. robusta (x 
5). f. V. cana (x 5). g, Lagotis kunawurensis var. sikkimensis: habit (x %). h-i, Neopicrorhiza 
scrophulariifolia: h, habit (x Y2); i, stamen (x 10). j. Neopicrorhiza minima: stamen (x 10). 
Drawn by Glenn Rodrigues. 
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a W Himalayan species which has an ovoid, not broadly deltoid, capsule. The 
true affinities of V. de/tigera are with V. cana and V. robusta, which differ in 
their petiolate leaves. Elenevsky (340) inexplicably treated V. deltigera as syn. 
onymous with V. javanica Blume; these two species differ markedly in capsule 
shape, leaf, stem and petiole indumentum, and flower size and colour. 


8. V. lanuginosa Hook.f. 

Perennial. Stems 3—10cm, erect, blackish, unbranched or with a single much 
shorter branch from base, nearly glabrous in lower half, becoming progressively 
more densely white-woolly upwards and in inflorescence. Leaves all opposite, 
lowest 2—3 pairs minute (c 2 x Imm) and subglabrous, middle and upper ones 
imbricate, sessile, orbicular or uppermost broadly ovate, very obtuse, densely 
white-woolly above and beneath, progressively becoming larger upwards, middle 
6-10 x 6-13mm, upper c 12 x 14—-15mm. Flowers + sessile in axils of upper 
leaves, forming a short subcapitate inflorescence. Calyx lobes oblong-obovate, 
c 4.5mm, woolly. Corolla dark blue or gentian blue, 78mm, upper lobe orbicu- 
lar-spathulate, c 5mm wide, c twice as broad as other 3 obovate-spathulate 
lobes. Style 8-9mm. Capsule elliptic, emarginate, equalling calyx lobes, 
pubescent. Seeds few, large, oblong, plano-convex. 

Bhutan: N — Upper Mo Chu district (Chumolari), Upper Pho Chu district 
(Kangla Karcha La), Upper Mangde Chu district (Gyophu La); Sikkim: 
Chemathang, Samdong, Goecha La, Kangpupchuthang etc.; Chumbi: Ghora 
La. Scree, sandy banks and glacial grit, often on peaty soil, 4530—5500m. June- 
September. 


9. V. serpyllifolia L. subsp. humifusa (Dickson) Syme; V. humifusa Dickson 

Perennial; vegetative stems creeping and rooting at nodes, sparsely pubescent, 
flowering stems ascending, 10—30cm, glandular-puberulent especially above. 
hairs c 0.2mm. Leaves sessile or very shortly petiolate, ovate, oblong or suborbic- 
ular, 6-8 x 3—8mm, apex and base obtuse, margin entire or very indistinctly 
crenate, glabrous. Flowers in bracteate, + dense, terminal racemes with lowest 
1—2 flowers sometimes remote. Lower bracts + leaf-like but smaller, upper 
narrowly oblong, all slightly longer than their pedicel. Pedicels glandular- 
puberulent, 2-4mm in flower, 4-6mm in fruit. Calyx lobes ovate-oblong, ¢ 
2mm. Corolla pale blue, often with a slate or lavender tinge and darker veins. 
c 3mm. Filaments white; anthers bluish. Style 2-2.5mm. Capsule obcordate, ¢ 
2.5—-3 x 3.5—4mm,, ciliate. 

Bhutan: N — Upper Kulong Chu district (Lao); Darjeeling: Happy Valley. 
Senchal, Tiger Hill. Moist stony places in mixed forest, c 1900—2600m. 
April-June. 

Subsp. humifusa, to which all material seen belongs, is widespread throughout 
the Himalaya and China. Subsp. serpy /lifolia, native to Europe and occasionally 
naturalised in parts of the Himalaya, differs by the hairs of the stem and pedicels 
being shorter and curved upwards, and by the smaller corolla ¢ 2mm. 
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10. V. cephaloides Pennell; V. ciliata Fischer subsp. cephaloides (Pennell ) Hong. 
V. ciliata sensu Dutta (336) non Fischer, V. nana Pennell 

Erect perennial, sometimes branched below. Stems 3--26cm, often purplish 
below, slender, white-pubescent or -villous with hairs in 2 rows. Leaves opposite, 
sessile or at least lower ones very shortly petiolate (petioles to 1.5mm), lanceo- 
late-ovate, 9-15 x 4—9mm, acute or subacute, base cuneate to obtuse, margin 
serrate (usually only above broadest part of leaf), surfaces pilose or almost 
glabrous. Racemes terminal (sometimes suppressed ) and in axils of 1-2 upper- 
most pairs of leaves, dense and head-like at first but elongating slightly in fruit 
and then shortly cylindrical. Flowers subsessile (pedicels 0—0.5mm). Bracts 
oblong-linear, to 4mm, subequalling calyx. Calyx lobes narrowly oblong, 
2-3.5mm, obtuse, + densely white-hirsute. Corolla deep blue or slate-blue, 
3-5mm; 3 lobes c 1.5 x Imm, largest lobe c 2.5 x 2.2mm. Filaments and 
anthers white. Style c Imm with prominent subcapitate stigma. Capsule ovoid- 
oblong, c 5.5—6 x 3mm, shallowly notched, hairy. 

Bhutan: N — Upper Mo Chu district (above Laya): Sikkim: Samiti Lake, 
Yampung, unlocalised (Hooker and Gammie collections); Chumbi: Phari, 
Chumbi, Tang La. Grassy banks and exposed earthy or sandy slopes, 4000- 
4600m (2100—4950m in Nepal). July-September. 

V. ciliata sensu stricto occurs mainly in C Asia and Mongolia extending south 
to China (as far as Xinjiang, Qinghai, Sichuan and Yunnan); all records from 
E Himalaya apply to V. cephaloides, which has been treated as a subspecies of 
V. ciliata in Flora of China (351). 


11. V. persica Poiret 

Prostrate or decumbent creeping annual, branched from base. Stems 10-—40cm, 
hairy, with many very short hairs c 0.3mm mostly in 2 rows and fewer much 
longer stouter curved hairs. Lowest leaves opposite and without axillary flowers. 
all others alternate, each bearing a long-pedicellate flower in its axil. Leaves 
shortly petiolate, lamina triangular-ovate, 5-30mm, coarsely crenate-serrate 
with 3—4 teeth per side, with sparse rather stout hairs on veins beneath. margin 
ciliate. Pedicels 15~22mm, up to 2% x subtending leaf, erecto-patent, tip 
decurved in fruit. Calyx lobes 4—-6.5mm, ovate, ciliate, strongly accrescent and 
divaricate in fruit. Corolla 8-12mm diameter, bright Prussian blue with lower 
lobe paler or white. Capsule 2.5-4 x 9mm, broadly deltoid with 2 sharply 
keeled, strongly divergent. ciliate lobes c 4.5—-6mm. Seeds 1.4—2.3 x 0.9-1.6mm. 
slightly boat-shaped, testa dorsally rugose. 

Bhutan: C — Tashigang district (Khangma Research Station). Field weed. 
1220—3600m. March—October. 

Possibly introduced: first recorded in 1991. Ecological notes partly based on 
Nepalese material. 


12. V. hederifolia L. 
Prostrate or decumbent annual, with numerous branches from base. Stems 
10-60cm, + deflexed-pilose, hairs mainly in 2 rows. Leaves mostly alternate 
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but lowest opposite, shortly petiolate (petiole 3~10mm), lamina reniform or 
suborbicular in outline, usually with 3-5 shallow lobes (terminal largest), some- 
times subentire, 5-18 x 8—25mm, rather thick, pale green, palmately 3-veined, 
ciliate and with a few scattered hairs beneath. Flowers solitary in axils; pedicels 
5—25mm, usually shorter than leaves in flower, lengthening in fruit and then 
sometimes exceeding leaves. Calyx lobes 4—5, persistent, ovate, 2.5-Smm in 
flower but accrescent in fruit, broadly and shortly acuminate, base + deeply 
cordate, margin long-ciliate. Corolla blue or pale lilac, 4-9mm diameter, lobes 
4—5, usually shorter than calyx. Style c 0.3-1.1mm. Capsule globose, scarcely 
compressed, c 3.5 x 4.5mm, glabrous, with shallow apical notch. Seeds subglo- 
bose, c 2.5 x 2.5mm, rugose, with deep pit on inner face, black. 

Sikkim: unlocalised (336). 

The record is based on a specimen (R.S. Rao 326) in the Calcutta herbarium 
which has not been examined. The description is based on European material 
and Dutta (336). 

Four subspecies have been recognised in Europe, on the basis of length of 
pedicel relative to the calyx, shape of the middle lobe of the leaf, pedicel 
indumentum and style length. Dutta’s description combines characters of subsp. 
hederifolia (leaves 3—S-lobed, flowers pale blue) and subsp. /ucorum (Klett & 
Richter) Hartl (leaves 5—7-lobed, flowers pale lilac); both are common European 
weeds of cultivation. 


28. LAGOTIS Gaertner 


Perennial fleshy herbs, sometimes stoloniferous. Leaves mainly basal, entire 
to pinnatifid. Flowering stems scape-like, leafy above (leaves sometimes reduced 
and bract-like) or entirely naked; inflorescences sometimes produced directly 
from stolons. Inflorescence a dense spike-like raceme or + globose head; bracts 
present, bracteoles absent. Bracts usually broad, imbricate and equalling or 
longer than flowers, sometimes shorter. Calyx spathaceous or of 2 sepals, 
imbricate in bud. Corolla blue, purple or white; tube curved; limb bilabiate, 
upper lip entire or bifid, lower lip 2—4-lobed. Stamens 2, inserted at corolla 
throat; anthers reniform. Ovary bilocular; style jointed at base; stigma capitate 
or bifid. Fruit a small, bilocular, 1—2-seeded drupe. 

A difficult genus centred in the mountains of Tibet and China. There are 
several complex groups of species which show puzzling variation in flower 
colour and other characters, one of these being the L. glauca Ruprecht aggregate 
to which L. kunawurensis belongs. Field notes should include details of colour 
and texture of leaves (including the veins, which may or may not be red or 
purple, contrasting with the lamina) and bracts, flower colour, and notes on 
flower scent (if any). 

The genus was included in the Selaginaceae in F.B.I., but, although anomalous 
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and isolated, it seems better placed in Scrophulariaceae, within which it has 
affinities with Neopicrorhiza, Picrorhiza and Wulfeniopsis of the tribe Veroniceae. 


1. Stoloniferous; acaulescent, scapes shorter than leaves ...... 2. L. chumbica 
+ Not stoloniferous; caulescent, scapes + longer than leaves ................ 2 
2. Leaves pinnately lobed; calyx of 2 oblong + free sepals ...... 1. L. pharica 
+ Leaves entire or dentate; calyx gamophyllous .......................c0ece eee 3 
3. Calyx spathaceous, hooded, 10—-12mm, longer than corolla .. 3. L. clarkei 


+ Calyx not spathaceous or hooded, shorter than exserted corolla .......... 4 


4. Crown of root-stock naked (not clothed with sheaths): lower lip of 
COFOla 3-ClefE skies velcese ede Mera ay nace ce oes 4. L. crassifolia 

+ Crown of root-stock clothed with sheaths; lower lip of corolla 2-cleft 
5. L. kunawurensis var. sikkimensis 


1. L. pharica Prain; L. ramalana sensu Yamazaki p.p. non Batalin 

Perennial, flowering before the leaves expand, with many long stout pale 
greyish roots often longer than plant height. Petioles 3-Scm, uniformly narrow 
throughout; lamina of leaves ovate-oblong in outline, pinnately lobed, 25—40 
x 15-30mm, base truncate. Scape 4—8cm, naked except for 3 small unequal 
leaves just below inflorescence which are 5—10mm and finely toothed. Spike 
ovoid, 13-15 x 10—13mm. Bracts 6-8mm, with 7 teeth in upper half. Calyx c 
4mm; sepals oblong-linear. Corolla dark blue, 5.5—6.5mm; upper lip 2—3-fid or 
-cleft, lower lip 3-cleft; all segments of both lips linear, inner segment of lower 
lip shorter than outer ones. Filaments longer than upper lip. Anthers c 1mm, 
pale blue. Style included, 2.5-4mm; stigma notched. 

Bhutan: C — Thimphu district (Taglung La). N -Upper Mo Chu district ( Yale 
La); Chumbi: Tern La (390), Chumegata. On loose scree, c 4570m. May; fruiting 
September. 

An eastern counterpart of L. globosa ( Kurz) Hook.f. of W Tibet and Chitral. 
differing in its shorter bracts and ovoid spikes. 


2. L. chumbica R.R. Mill 

Very small, stoloniferous almost acaulescent perennial, drying blackish. 
Leaves all in a basal rosette, c 7-10 per plant, linear-elliptic. 10-25 x 
1-2.5(-4)mm, obtuse, base attenuate, outer ones becoming reflexed. almost 
glabrous: margins entire, involute beneath: petiole indistinct, 3—S5mm. Scapes 
naked, 3-8(—10)mm, shorter than leaves. soon becoming strongly reflexed. 
puberulent. Inflorescences 6-8 x 6.5-8mm, ovoid-globose. spicate, dense. 
Bracts oblong to ovate-lanceolate, equalling the flowers. Calyx split almost to 
base into 2 ovate-oblong, obtuse lobes and with hyaline keels on each side. 
Corolla pinkish-white, c 6.5mm. less than twice length of calyx; lips equal. upper 
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one ovate, c 2 x Imm, lower reflexed and divided into 2 lobes c 2 x 0.5mm. 
Fruit not seen. 

Chumbi: Phari Plain. Marshy alluvial soil in river beds, 4420-4877. 
May-July. 

Differs from L. brachystachya Maximowicz (China: Gansu) in its more linear, 
smaller, narrower leaves which are canaliculate beneath with + involute (not flat) 
margins, shorter scapes and inflorescences, and anthers subexserted (not included). 
Further specimens of L. chumbica are known only from sites in Tibet near Chumbi: 
data from these are incorporated in the description and ecological details above. 


3. L. clarkei Hook.f. 

Crown of root-stock naked, lacking fibrous sheaths. Petioles of basal leaves 
red at flowering time, 2—7cm, lengthening to c 12cm in fruit; lamina ovate- 
elliptic or ovate-oblong, 3.5-12 x 1.5-5cm, glaucous, obtuse or subacute, base 
obtuse to shortly attenuate, margin indistinctly crenate or nearly entire; veins 
red like petiole. Scape 7—12cm at anthesis, 20cm or more in fruit; cauline leaves 
2—3(-5), in upper part of scape below inflorescence, subsessile, 2—4.5cm. 
Inflorescence oblong, 1.5—4 x 1-—1.5cm in flower but longer in fruit. Bracts c 
7mm, shorter than calyx. Calyx gamosepalous, spathaceous, greenish-white or 
yellowish-green, ovate-lanceolate, 10-12 x c 6mm, hooded, longer than corolla. 
Corolla mauve or purple, 8—8.5mm; both lips short and entire, lower broader 
than upper. Filaments adnate to margins of upper lip; anthers bluish. 

Bhutan: C — Ha district (Tare La), Thimphu district (Pajoding); Sikkim: 
Yakla, Chho La, Tosa etc.; Chumbi: Kupup (390), Lam Pokri. Alpine turf and 
scree, 3800—4870m. July-September. 

Outside our area, only occurring in easternmost Nepal (Arun/Tamur water- 
shed area). 


4. L. crassifolia Prain 

Non-stoloniferous, scapose rosulate perennial; crown of rhizome naked (lack- 
ing sheaths). Rosette leaves 6-8 per plant: petiole 2—7cm, glabrous; lamina 
oblong-elliptic, 3-7 x 0.8—2cm, thick-textured, rugulose, obtuse, base cuneate 
or shortly attenuate, margin crenate or crenate-serrate (7-12 crenations per 
side). Scapes red, 8—13cm (excluding inflorescence), glabrous; scape leaves !-2 
subopposite pairs, situated just below inflorescence, sessile, ovate, shallowly 
crenate or subentire. Inflorescence a narrowly oblong spike (thimble-shaped 
when young), 50-110 x c 12mm at anthesis (to 18mm wide in fruit). Bracts 
8-10 x 5-6mm, broadly obliquely ovate with indistinct shoulder or lateral 
tooth on one margin. Calyx 8.5-9mm, divided in upper 3 into 2 obtuse, shortly 
mucronate lobes, one lobe emarginate with mid-vein excurrent from apex of 
one emargination. Corolla blue or reddish, 11—13mm; tube c 6mm, included in 
calyx; upper lip 4.5-6 x 2-3mm, oblong, acute or indistinctly emarginate; 
lower lip 3-sect, segments linear, 4.5-7 x 0.4—0.7mm, middle one slightly 
narrower than laterals. Style 4-Smm, stigma globose or slightly bifid. Drupe 
ellipsoid, c 6 x 2.5mm, sparsely pilosulous on sides. 
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Bhutan: N — Upper Mo Chu district ( Yale La): Sikkim: Tankra (390); Chumbi: 
Kalaeree, Phari and neighbouring area. Stony or swampy alpine turf, 4575-- 
4880m. June—September. 


5, L. kunawurensis (Bentham) Ruprecht var. sikkimensis (Hook.f.) Yamazaki; 
L. glauca Gaertner var. sikkimensis Hook.f., ?L. spectabilis Hook.f. Fig. 96g. 

Usually an erect, + glabrous perennial. Crown of root-stock with non-fibrous 
sheaths. Rosette leaves several, borne + erect; petioles 6—14cm, distinct: lamina 
elliptic to narrowly oblong, 6—-19(-23) x 3-8.Scm, obtuse or subacute, base 
shortly attenuate or cuneate, margin + crenate (occasionally + entire). Scapes 
normally 15—30cm (but occasionally flowering when only c 2cm tall), typically 
with few to several leaves gradually becoming smaller towards base of inflor- 
escence (sometimes almost naked except for a whorl below inflorescence); scape 
leaves sessile, ovate, shallowly crenate to subentire. Inflorescence an oblong- 
ovoid, finally narrowly oblong dense spike, (4.5-)8-12 x 1.5—2cm. Bracts 
rhombic to elliptic, 6-12 x 2.2-6.5mm, variably dentate to almost entire. Calyx 
5.5-10 x (when opened out) 3.5—5(—9.5)mm, divided in upper 4 into 2 obtuse, 
shortly mucronate lobes. Corolla blue or pale blue-violet, turning white; tube 
+ straight; upper lip 4-6 x 1.5—3.5mm, obtuse, entire or rarely 3-notched: 
lower lip composed of 2 linear, strongly recurved segments 3-5 x 0.4—0.8mm. 
Anthers oblong, thecae longer than broad but becoming divergent; filaments 
0.5-0.7mm. Style (1.5-)3-—6mm; stigma 0.6—1.1mm across, of 2 + unequal 
branches, both usually horizontal, rarely erecto-patent. Ovary c !.5mm. 

Bhutan: C — Thimphu district (Tremo La-Sharna), Bumthang district 
(Bumthang, Rudo La, Tripte La etc.), N —- Upper Mo Chu district (Yale La, 
Nelli La, Shingche La), Upper Bumthang Chu district (Marlung); Sikkim: Sebu 
La, Sherabthang, Lhonak, Tsomgo etc. Wet semi-stable scree and marshland, 
2700—4900m. June-August. 

Very variable in relative length of bract and calyx, width of calyx, toothing of 
bract, and form of stigma. The variation in the characters appears to be uncorre- 
lated and consequently the subspecies is here not further divided, but further 
studies are needed to understand the nature of the variation. As circumscribed 
here, var. sikkimensis occurs mainly in Bhutan and N Sikkim but extends into 
easternmost Nepal. L. spectabilis Hook.f. (described from the Nepal/Darjeeling/ 
Sikkim border) may be a local variant of it; Prain (390) noted that it differed 
from all other Lagotis species in the area by drying straw-yellow, not black. 


29. ALECTRA Thunberg 


Hemiparasitic annual herb. Stem simple or branched above. quadrangular. 
Leaves opposite, sometimes alternate above or almost throughout. shortly petio- 
late, serrate. Flowers in loose terminal spikes or solitary and axillary. Bracteoles 
2, at base of calyx. Calyx campanulate, membranous, 5-lobed. Corolla tubular 
Or campanulate with indistinctly bilabiate subequally 5-lobed limb: lobes 
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spreading. Stamens 4, included, connivent in pairs, lower 2 larger than upper 
ones: filaments adnate to base of corolla tube, filiform; anther thecae parallel, 
confluent towards apex, mucronate at base. Ovary subglobose. Fruit a globose, 
loculicidal and septicidal 4-valved capsule. Seeds linear-cylindrical, numerous: 
testa hyaline, reticulate. 


1. A. avensis (Bentham) Merrill; A. indica Bentham, Melasma avense (Bentham) 
Handel-Mazzetti (‘arvensis’). Nep: Gulit gheim. Fig. 97b. 

Erect annual. Stems (10—)15—90cm, shortly subappressed- or deflexed-patent 
pubescent, hairs mainly in 2 rows, white. Petioles 1-4mm; lamina oblong-ovate, 
ovate-oblong or ovate-rhombic, 7—35(-50) x 3-15(—20)mm, acute, base 
cuneate-attenuate, coarsely and sharply serrate with 3~—7 teeth per side, sparsely 
hirsute above, glabrous beneath except for sparsely hirsute veins. Flowers in 
terminal and axillary bracteate spikes becoming lax below but condensed above, 
or solitary and axillary. Pedicels not more than Imm. Bracteoles 4-6mm, with 
long marginal hairs. Calyx 4—-Smm, 10-veined; lobes triangular-ovate, acumi- 
nate, c 2 x 2.5mm. Corolla yellow (rarely pink), 6—7mm. Posterior stamens c 
3mm, with almost glabrous filaments; anterior pair c 4mm, with woolly fila- 
ments; anthers yellow. Capsule subglobose, 5-6mm. 

Bhutan: S — Chukka district (near Chimakothi); Darjeeling: Mongpu, 
Darjeeling, Takdah etc.; Sikkim: Tista, Lachung, Lusing. Steep stony and dry 
grassy slopes and by roadsides, 300—1900m (possibly to 2100 or 2400m). 
August—November. 

Host plant not stated on any material seen. There is an unlocalised Sikkim 
specimen collected by Hooker with a vague altitudinal range of ‘6,000—8,000ft’. 
and the Lachung specimen is labelled ‘6,000—7,000ft’, but no accurately localised 
specimen has been seen from above 1900m. The specific epithet has frequently 
been mis-spelt ‘arvensis’, but is derived from Ava (an old name for northern 
Myanmar (Burma)), where Wallich collected the type specimen. 


30. BUCHNERA L. 


Erect annual herb, blackening when dry. Leaves rosulate below (rosette 
withering before fruiting), opposite or subopposite on stem. Inflorescence a lax 
terminal spike; flowers alternate or lower subopposite, subtended by a bract 
and 2 bracteoles. Calyx tubular, 10-veined, indistinctly ribbed, with 5 apical 
teeth. Corolla tubular; limb with 5 subequal spreading lobes. Stamens 4, 
included, slightly didynamous; anthers dorsifixed. each with a single theca. Style 
thickened or clavate above. Fruit a loculicidal capsule: seeds numerous. 


1. B. hispida D. Don (non Bentham) 

Rigid annual. Stems slender, 15—45cm, hispid below with long white hairs. 
more shortly spreading-hispid above. Rosette leaves soon withering, obovate to 
elliptic, 1S—20 x 8-12mm, obtuse, base cuneate into short petiole, entire, hispid 
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on veins. Lower cauline oblong-elliptic to elliptic, c 3 x as long as broad, upper 
becoming linear, to 50 x 3mm, usually with a few shallow teeth, hispid. Spike 
lax especially in fruit, lower flowers becoming remote. Bracts 3.5-5 x 0.8-Imm, 
ovate to lanceolate. Bracteoles linear-lanceolate to subulate, c 3-4 x 
0.15-0.4mm. Calyx 4-8mm, narrowly cylindrical, rather suddenly expanded 
into lanceolate apical teeth c 1mm, white-hispid. Corolla deep mauve, bluish- 
purple or violet, 8—12mm; tube slender, 6—7.5mm, exserted from calyx, + pilose 
outside or glabrous; limb 3—5mm diameter, lobes obovate or obovate-oblong, 
2—3mm; throat villous. Capsule 5-6 x c 3mm, equalling calyx, shortly beaked. 

Bhutan: C — Punakha district (several collections from Wangdu Phodrang/ 
Chusom area). Dry rocky banks, 1350-2400m. October. 

B. hispida Bentham 1s a synonym of Striga densiflora (Bentham) Bentham. B. 
cruciata D. Don (B. densiflora Hooker & Arnott, non Striga densiflora (Bentham) 
Bentham) is common in Assam, Nepal and N India and might occur in our 
area. It differs from B. hispida D. Don in stems not hispid but pubescent with 
short hairs directed backwards; calyx teeth twice as long (c 2mm), linear: 
inflorescences much shorter and more condensed even in fruit, 15-30 x 
7-15mm. 


31. STRIGA Loureiro 


Eng: Witchweed. 

Annual root-parasitic herbs. Stems stiff, erect, greenish or greyish, 4-angled 
and often ridged. Leaves opposite, small, relatively few and at least lower ones 
reduced and scale-like. Inflorescence a spike; flowers in axils of long, alternate 
sessile leaf-like bracts much longer than true leaves. Bracteoles 2. Calyx tubular, 
5-lobed, with either 5 or at least 10 veins. Corolla bilabiate: tube long and 
narrow, with very narrow hairy mouth; limb expanded at right angles to tube, 
upper lobes fused, lower lobes 3, spreading. Stamens 4, didynamous, inserted 
in upper part of tube; anthers basifixed, 1-locular; pollen sticky and transferred 
to style in a mass. Nectary present, at base of ovary. Style terete, stigma bifid. 
Fruit a loculicidal capsule. Seeds minute, prominently ridged. 

Parasites of grain crops and other plants, often causing serious damage and 
consequently of economic importance. Very few collections are known from our 
area and efforts should be made to assess the distribution and frequency of 
each species. 


1. Calyx ribs 5, or as many as calyx lobes ..................0085 1. S. densiflora 
+ Calyx ribs 10-15, or at least twice as many as calyx lobes................. 2 


2. Calyx ribs usually 10, only | per lobe extending to tip of lobe, others ending 


Al SIMS Sr Ss Spas Seana dee ce rae oe a boi pe Renee Malena 2. S. asiatica 
+ Calyx ribs usually 15, each lobe with 1 central and 2 marginal ribs all 
Ox(endiie-t6 lip... ein eee duuesncetgociers sas ioetwew oe as 3. S. angustifolia 
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1. S. densiflora (Bentham) Bentham; Buchnera densiflora Bentham, non Hooker 
& Arnott. Fig. 97g. 

Stem 15—45cm, simple or with erect-ascending sometimes fastigiate branches, 
scabrid or shortly strigose. Vegetative leaves linear, c 35-50 (or more) x 2—4mm, 
with rather dense white calcified pustules especially on upper surface and on 
midrib beneath, otherwise + glabrous. Bracts linear, 10-25 x 1.5-3mm, with 
white scabrid pustules especially along margins. Calyx c 7mm, 5-ribbed, teeth 
linear-triangular, shortly hispidulous, finally recurved. Corolla white, 10—16mm: 
tube exserted from calyx, 8-10 x c 0.5mm, only slightly broadening below 
limb; upper lip of limb c 3mm; lower lip S—7 x c 6mm, lobes obovate, middle 
one c 5 x 2.5mm. Capsule ovoid-globose, c 4mm, dark brown. 

Darjeeling/Sikkim: Tista River. Parasitic on grasses including Sorghum and 
other grain crops, c 450-600m. March-April. 

Known in our area only from a single collection, made by Gamble in 1875, 
The ecological notes refer to N India. 


2. S. asiatica (L.) Kuntze; Buchnera asiatica L., S. lutea Loureiro. Fig. 97f. 

Hispid annual. Stems branched above middle, 7—30cm, densely short-hispid 
and scabrid. Vegetative leaves linear, c Smm, often withered by flowering time. 
Bracts numerous, alternate, erecto-patent to spreading, linear-lanceolate, 
9~35mm, hispid and scabrid. Calyx 6-7mm including teeth, usually 10-ribbed 
(but sometimes with more), translucent between ribs; ribs stout, dark green, 
one of each group of 3 extending to tip of tooth, other 2 ending at sinus between 
teeth; teeth c 2mm, narrow, erect, tips becoming slightly deflexed. Corolla yellow 
(in Bhutan material seen; white forms also known from India), 11—15mm; tube 
6-9 x c 0.5mm, bent near limb, shortly glandular-pubescent; upper lip of limb 
emarginate, |—1.5mm, lower lip 3-lobed, lobes 2-4mm. 

Bhutan: C — Punakha district (Sankosh Valley S of Wangde Phodrang, and 
near Chusomsa). Around rock outcrops in dry open bush-land, c 1000-1200m. 
August—October. 

Usually only 2 flowers are open at one time on each inflorescence branch. 


3. S. angustifolia (D. Don) Saldanha; S. euphrasioides sensu F.B.I. non Vahl. 
Fig. 97d-e. 

Similar to S. asiatica but calyx ribs 15, all extending to tips of teeth, which 
each have | central and 2 marginal ribs; stems much less hispid; bracts ascending. 
usually held close to stem (not patent or subpatent). 

Bhutan (unlocalised ). Dry grassland and slopes, 150--1675m. August-October. 

Known in our area from a single unlocalised specimen collected by Griffith 
(K.D. 3934, K). The description and ecological information are based mainly 
on Nepalese material. In Nepal, the flowers are most commonly white, only 
rarely yellow, whereas S. asiatica in our area typically has yellow, rarely 
white, flowers. 
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32. CENTRANTHERA R. Brown 


Hemiparasitic annual herbs. Stems ascending or erect, terete, simple or 
branched. Leaves opposite or upper ones alternate, sessile. Flowers solitary and 
axillary or in terminal spikes. Bracts leaf-like. Bracteoles 2, small, below calyx. 
Calyx spathe-like, split along lower margin, obliquely acute with shortly 3-lobed 
adaxial apex. Corolla bilabiate; tube curved, dilated upwards; upper lip deeply 
2-lobed, lower lip + equal to upper, deeply 3-lobed. Stamens 4, didynamous, 
included; filaments adnate to base of corolla tube, ciliate; anther thecae 2, joined 
at tips, with basal spur or mucro. Fruit a loculicidal 2-valved capsule. Seeds 
oblong, spirally reticulate. 


1. Inflorescence a terminal spike: corolla yellow, 30-SOmm: stem scabrid, hairs 

directed downwards, very short ................c0ccc cesses 1. C. grandiflora 

+ Inflorescence of solitary axillary flowers; corolla pink, 12—20mm; stem 
hispid, hairs directed upwards, at least some of them c Imm 

2. C. nepalensis 


1. C. grandiflora Bentham 

Robust annual. Stems rather stout, 30—70cm, scabrid with short downward- 
directed hairs. Leaves shortly petiolate or sessile, narrowly elliptic or linear- 
oblong, 30-65 x 3-12mm, subacute, base attenuate, upper surface with dense 
many-celled cystolith tubercles. lower surface shortly pubescent mainly near 
midrib and + inrolled margin. Inflorescence a terminal bracteate spike. Flowers 
shortly pedicellate. Calyx 12—15mm, inflated, segments cohering, scabrid on 
veins otherwise + glabrous. Corolla yellow, 30-50mm. pubescent. Capsule 
globose, c 8mm. 

Bhutan: C — Punakha district (Rinchu) and Mongar district (Kuru Chu and 
Ngasamp), N — Upper Mo Chu district (Gasa); Darjeeling: Badamtam, Rangit: 
Darjeeling/Sikkim: Tista, Monglong. Damp slopes, Pinus longifolia forest, 300- 
2135m. May-—August, fruiting January-March. 

Used in Assam as a snake-bite antidote and for insect stings (352). 


2. C. nepalensis D. Don: C. hispida sensu F.B.I. non R. Brown, C. cochinensis 
(Loureiro) Merrill var. nepalensis (D. Don) Merrill 

Viscid annual. Stems slender, 8—60cm, rather densely hispid with upward- 
directed hairs. Leaves sessile, narrowly elliptic to linear, 10-30 x 1—Smm. 
obtuse or subacute, base attenuate, hispid above and beneath with hairs arising 
from cystolith bases. viscid. Flowers axillary. sessile, opposite or usually alter- 
nate. Calyx c 5mm, densely hispid all over. Corolla deep pink to dull crimson, 
12-20mm, sparsely pubescent. Capsule globose, 4—5mm. 

Darjeeling: Kuprail terai. Marshy places and damp grassland, up to c 1600m. 
September. 
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33. SOPUBIA D. Don 


Hemiparasitic erect annual herbs. Stems quadrangular, simple or often 
branched at least above. Leaves opposite or upper sometimes alternate, very 
narrow, often laciniate. Flowers in bracteate terminal racemes or spikes. Pedicels 
with 2 filiform bracteoles at base of calyx. Calyx campanulate or tubular. 
campanulate, with 5 teeth or lobes. Corolla rotate or subcampanulate; limb 
indistinctly bilabiate, with 5 subequal lobes. Stamens 4, didynamous, included, 
inserted in lower or middle part of short corolla tube; filaments glabrous, 
filiform; anther thecae equal, or unequal with one much smaller and sterile. 
Ovary subglobose or ovoid; style filiform with clavate stigma. Fruit a 4-valved 
capsule, dehiscing loculicidally and septicidally. Seeds cylindrical, numerous. 
testa striate-reticulate. 


1. Pedicels S—!5mm; corolla yellow, rotate, 8—-10mm long and 10—13mm diam. 


eter: calyx lobes: trian Pular scisas cae Aan saeteis canedtiaesbalavees ais 1. S. trifida 
+  Pedicels 0.5—2mm; corolla purplish, tubular-campanulate, 7—8mm long and 
4.5-5.5mm across at mouth; calyx lobes lanceolate ............. 2. S. stricta 


1. S. trifida D. Don. Fig. 97h. 

Stems 20—90cm, minutely scabrid-pubescent. Leaves opposite, often fascicu- 
late; lower ones 3-fid into linear-filiform segments 5-40 x 0.2—lmm, upper 
entire, all + convex, midrib broad and prominent beneath, glabrous; margins 
narrowly revolute and scabrid with small white plate-like protuberances. 
Inflorescence a lax almost glabrous raceme of usually 7-12 nodes, flowers in 
false whorls of often 3 pedicels or some alternate. Pedicels S5—15mm, arcuately 
erecto-patent, narrowly clavate. Bracteoles 1-2mm, scabrid on margins like 
leaves. Calyx 3-4mm, densely scabrid, protuberances largest on lobes; lobes c 
Imm, triangular, fringed with dense creamy-white hairs. Corolla yellow with 
red centre, rotate, 8-10mm long and 10—13mm diameter; lobes orbicular-ovate. 
5—6mm. Filaments and anthers red or reddish-brown; anther thecae unequal. 
one in each anther being much smaller, sterile and clavate. Capsule globose- 
ovoid, 34mm. Seeds 0.6 x 0.4mm. 

Bhutan: C — Punakha district (Sena Thang-Samtengang, Wangdu Phodrang 
etc.), Thimphu district (Simtokha-Talukha Gompa), Tongsa district (Tongsa 
Bridge), Tashigang district (Tashi Yangtse), N — Upper Kuru Chu district 
(Denchung); Darjeeling: Darjeeling; Darjeeling/Sikkim: unlocalised (80). Open 
dry grassy or gravelly hillsides, and in Pinus—Quercus scrub, 1830-2600m: 
common. July-early September. Occurring in similar habitats and flowering till 
early October in Nepal. 


2. S. stricta (Bentham) G. Don 
Similar to S. trifida but stems often taller, to 120cm, densely appressed-pilose 
with long thin retrorse hairs; leaves undivided, narrowly linear, 10-55 x 
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0.5-2mm, midrib pubescent beneath; margins more strongly revolute and even 
more densely white-scabrid; inflorescence with usually more than 15 nodes, all 
flowers + alternate; pedicels 0.5-2mm; bracteoles c 4mm, subequalling or 
exceeding calyx; calyx c 4mm, lobes ovate-lanceolate, not fringed with hairs; 
corolla pale mauve to deep purple, tubular-campanulate, 7-8mm long and 
4.5-5.5mm across at mouth; all anther thecae fertile and subequal. 

Darjeeling/Sikkim: unlocalised (Hooker collection). 600m. October. 
November. 

Apparently rare, or at least rarely collected; the description is based on scanty 
Burmese material and the descriptions by G. Don (335) and Hooker (80). A 
mainly Indo-Chinese species which is at its north-west limit in Darjeeling/ 
Sikkim. 


34. EUPHRASIA L. 


Eng: Eyebright. 

Hemiparasitic, annual herbs, usually less (often much less) than 30cm. Stem 
pubescent, + branched, with numerous internodes. Indumentum of eglandular 
and/or glandular hairs. Leaves subsessile, opposite or upper ones subopposite, 
crenate or dentate. Flowers axillary, solitary, subsessile or sessile. Calyx 
4-toothed. Corolla white (sometimes tinged pink or lilac), usually with dark 
violet stripes along lobes and 3 yellow spots in throat, bilabiate; upper lip 
hooded, shortly 2-lobed, lower lip out-spread, 3-lobed, the lobes emarginate. 
Stamens 4; filaments inserted in corolla throat, curved; anthers dark red, partly 
hidden under hood of upper lip, hairy, their thecae spurred, the posterior spurs 
of the posterior anthers being longest. Ovary 2-locular, laterally compressed; 
stigma capitate. Capsule opening in upper half; seeds fusiform, striate. 

The genus description applies to sect. Semicalcaratae Bentham. a section 
containing annual species of the north temperate zone and to which the 
Bhutanese species belong. 

Species delimitation in Euprasia sect. Semicalcaratae is extremely difficult. 
because of apomixis which has led to the recognition throughout the northern 
hemisphere (but especially in Europe) of a very large number of “microspecies’. 
based on very small differences. Of some 200 of these, three have so far been 
recorded from our area, with a considerably larger number known from the 
more western parts of the Himalaya. The genus is under-collected in Bhutan 
and it is possible that more microspecies may be discovered, either new to 
science or as new records for the area. (E. himalavica Wettstein and E. platyphylla 
Pennell both extend to eastern Nepal but have not yet been correctly identified 
from Sikkim or Bhutan.) 

The key and descriptions below should be used with caution. 
Misidentifications are not uncommon. The possibility that two (or more) 
microspecies are growing together should not be overlooked when making 
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identifications. Determination as far as the aggregate level will suffice for many 
purposes, in which case the name ‘Euphrasia officinalis L., agg.’ may be used. 
The generic description applies equally to the aggregate as represented in our 
area. The species descriptions follow, in an abbreviated form, the model used 
by Yeo (430). 

When collecting specimens of Euphrasia, a minimum of six examples and 
preferably 12 should be collected from a given locality. Nodes are counted 
omitting the cotyledonary node. Corollas are measured along the upper (dorsal) 
side; if not dissected, the length from the base of the calyx to the tip of the 
upper corolla lip may be taken and 0.5—1mm deducted from the value obtained, 


1. Some hairs on stem, floral leaves and calyx arising from + conspicuous 


DIACKHDASES 14 cal botns oengs ca neretecatay aaa de ene da 2. E. melanosticta 
+ No hairs on stem, floral leaves or calyx arising from black bases 


2. Flowering beginning at node 4-7(—10); stem with a few glandular hairs as 
well as eglandular hairs; cauline internodes 2-5 x subtending leaf; calyx ¢ 
5mm in flower, divided to c %; capsule borne at an acute angle to stem 

1. E. bhutanica 

+ Flowering beginning at about node 3; stem lacking glandular hairs; cauline 
internodes not more than 1% x subtending floral leaf, mostly equalling or 
shorter than ripe capsule; calyx 3.5—4mm in flower, divided to c /%; capsule 
borne closely appressed to stem ............... cece eee e cece ees 3. E. chumbica 


1. E. bhutanica Pugsley; FE. jaeschkei auct. non Wettstein. Fig. 97a. 

Stems weak, 5—20cm, 0.4—0.8(—1 )mm diameter, unbranched or with 1-—2(-4) 
branches from lower nodes, with short retrorse-appressed eglandular hairs and 
a few usually 3-celled spreading glandular hairs. Vegetative leaves soon falling. 
Cauline internodes 2-5 x subtending leaf. Flowering beginning at node 
4—7(-10); lower flowering nodes 1.2-3 x subtending floral leaf. Lower floral 
leaves broadly trullate, 4-6 x 4—6mm, with 3-4 pairs of acute teeth 1-1.5mm 
deep, glandular-hairy especially on veins and margin. Calyx c 5mm in flower, 
divided to c %, each lobe with 2 narrowly triangular-acuminate teeth c 2.5mm: 
teeth glandular-hairy, hairs lacking black bases. Corolla white or mauve, 
6-8mm; tube and back of upper lip shortly pubescent, lower lip glabrous; upper 
lip 3—3.5mm, with purple lines; lower lip 3-lobed, each lobe conspicuously 
emarginate; throat with yellow blotch within. Anthers dark chocolate, white- 
pilose. Capsule borne at an acute angle to stem, oblong, 4—5.5(-6) x 1-1.5mm, 





Fic. 97. Scrophulariaceae. a, Euphrasia bhutanica: habit (x 7%). b, Alectra avensis: flowering 
stem (x %). ¢, Phtheirospermum tenuisectum: habit (x %). d-e. Striga angustifolia: d, habit 
(x 2); e, dissected calyx, exterior (x 314). f, Striga asiatica: dissected calyx, exterior (x 5). & 
Striga densiflora: dissected calyx, exterior (x 4). h. Sopuhia trifida: habit (x 7%). Drawn by 
Glenn Rodrigues. 
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subequalling or scarcely exceeding calyx, eglandular-pilose; apex shallowly 
retuse. 

Bhutan: C — Ha district (Ha), Bumthang district (Kitiphu, Tang, Tashiling 
etc.), Mongar district (Rip La), N -Upper Mo Chu district (Sinchu La, Gasa 
(71)); Chumbi: Dotag. Open, usually damp, grassy hillsides or marshes, 2750- 
4000m. May-—September. 

Pugsley’s original description of E. bhutanica disagrees not only with that 
given above but also with the characters of the holotype and paratype. In 
particular, he described the leaves as numerous, not easily falling, and exceeding 
the internodes, while the flowers were said to be only Smm. This is not the case: 
the type agrees with all the other material seen in having characters as given 
above. 

A very dwarf specimen from Khamba Dzong (Tibet, immediately north of 
Sikkim, Younghusband 154, K) has been determined as E. jaeschkei Wettstein 
by Siddiqi, but has the thickened leaf margins of E. bhutanica which are 
apparently lacking in E. jaeschkei. The latter is a NW Himalayan species. 


2. E. melanosticta R.R. Mill 

Stems weak, 2—18cm, 0.5—lmm diameter, purplish at least above and with 
black blotches at bases of hairs, usually unbranched, sometimes with 1-3 
branches towards base, shortly eglandular crispate-puberulent, with few spread- 
ing 2—3-celled glandular hairs above. Vegetative and lower floral leaves very 
easily falling; vegetative leaves c 2 pairs, broadly ovate-orbicular, c 3 x 3mm. 
the lower pair entire, the upper pair with 2 pairs of lateral lobes, their surfaces 
sparsely hairy. Flowering beginning at node 2-5; lower floral internodes 1-2" 
x subtending leaf. Lower floral leaves broadly ovate, c 6 x 6mm, with 3-4 
pairs of acutely triangular teeth c 1mm deep and a broader, more obtuse 
terminal lobe, sparsely setulose and glandular-pilose, hairs arising from black 
bases. Calyx c 4mm in flower, divided to c %4, each lip with 2 narrowly triangular 
teeth c Imm; teeth glandular-pilose, hairs arising from + conspicuous black 
bases. Corolla 5-6.5mm, white, upper lip with purple streaks, lower lip with 
central yellow blotch and 2 purple streaks on ventral side; tube shortly pubescent. 
upper and ventral surface of lower lips pilose, some hairs arising from small 
dark blotches; upper lip 2.5-3mm, emarginate, lower lip unequally 3-lobed. 
each lobe broadly and shallowly emarginate, the notch + acute at base. Capsule 
borne at acute angle to stem, oblong, 3.5—5.5(—6) x 1.8—2.5mm, subequalling 
fruiting calyx, apex broadly obtuse or almost truncate, shortly mucronate, with 
rather long setules. 

Bhutan: N — Upper Mo Chu district (Gasa Dzong, above Kohina), Upper 
Bumthang Chu district (Lhabja); Sikkim: Yumthang, Kupup, Meguthang: 
Chumbi: Chumegati. Damp grassy banks, yak pasture and open, often peaty 
hillsides, 2800-4270(—4600)m. Mid July~September. 

Noltie 169 is exceptionally young and is the only specimen seen with vegetative 
leaves. A specimen of this species from Bumthang has been misidentified as E 
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himalayica Wettstein. The black glands, absent in that species, are very distinc- 
tive. A specimen from Chumegati, collected at 4600m, is extremely dwarf and 
forms very dense, small cushions but is otherwise similar to taller plants from 
lower altitudes. 


3. E. chumbica R.R. Mill; E. platyphylla auct. non Pennell, E. kurramensis auct. 
non Pennell 

Stems 17—27cm, (0.6—)1—1.5mm diameter, usually with several strong erect 
branches except in weakest plants, shortly crispate-pubescent. lacking glandular 
hairs. Vegetative leaves caducous. Flowering beginning at about node 3: inflor- 
escence dense, lower internodes not more than 1% x subtending floral leaf and 
mostly equalling or even shorter than ripe capsule. Lower floral leaves ovate or 
broadly ovate, 5.5-6 x c 6mm, with 3-4 pairs of subacute teeth c 1mm deep, 
eglandular-setulose on margin and veins. Calyx 3.5-4mm in flower, divided to 
c %, each lobe with 2 narrowly triangular-acuminate teeth c 1.5mm: teeth 
eglandular-setulose, hairs without black bases. Corolla 7—7.5mm, white, upper 
lip with purple streaks; tube and upper lip appressed-pubescent; lower lip 
3-lobed, lobes broadly and shallowly emarginate. Capsule appressed close to 
and + parallel to stem, 4.5-5.5 x c 1.8mm, sparsely pilose; apex obtusely 
truncate and mucronate. 

?Bhutan (see below); Sikkim: Lachen, Nathang, Takti; Chumbi: Chumbi. 
Gravelly hill slopes and meadows, 3353-3660m. July-September; fruits July— 
December. 

A very late-collected specimen from C Bhutan (Thimphu. Cooper 3551, E) 
resembles E. melanosticta but has subsessile glands on the calyx. More material 
is needed to assess its status. A Hooker specimen from Lachen was misidentified 
by Siddiqi as the NW Himalayan E. platyphylla Pennell. The same worker 
identified another specimen of E. chumbica (Chumbi, x 1904, Be// s.n.) as another 
NW Himalayan species, E. kurramensis Pennell, which is sometimes treated as 
a synonym of E. himalayica Wettstein. The latter species extends to Nepal and 
is very variable. 


35. PHTHEIROSPERMUM Bunge 


Viscid annual, biennial or perennial herbs. Leaves opposite, small. pinnatisect 
or 3-sect. Flowers axillary, solitary, sessile or shortly pedicellate, ebracteolate. 
Calyx campanulate, lobes 5, subequal or unequal, narrow. Corolla 2-lipped: 
tube dilated above: upper lip short, with 2 lobes folded back: lower lip longer. 
3-lobed; throat open with bigibbous palate. Stamens 4, didynamous: anthers 
positioned below upper lip, glabrous, thecae parallel. Stigma spathulate, shortly 
2-lobed. Fruit a compressed, beaked, loculicidal capsule. Seeds numerous. ovoid. 
reticulate. 
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1. Leaves 2—3-pinnatisect; corolla tube 10—-1!3mm, c twice length of calyx 

1. P. tenuisectum 
+ Leaves 3-sect; corolla tube 2.5-3mm, hardly longer than calyx 

2. P. glandulosum 


1. P. tenuisectum Bureau & Franchet. Fig. 97c. 

Perennial, somewhat suffruticose at base. Stems numerous, slender, 10—40cm, 
simple or branched mainly from above middle, sparsely glandular-pubescent 
especially above, hairs in 2 rows, glands not conspicuous. Leaves dark green or 
purplish-green drying blackish, ovate in outline, 15-20 x 10-15mm. 
2~-3-pinnatisect with usually 4—5 pairs of linear primary segments, glabrous, 
Pedicels c Imm. Calyx lobes linear, 4.5-6mm, subequal, + purplish-green or 
brownish-purple. Corolla tube orange-red or yellowish-purple outside, yellow 
inside with upper lip blotched reddish or brownish at throat; tube 10—13mm, 
almost twice length of calyx; lower lip 3-lobed, c 3-6 x 7—10mm, upper shorter, 
Capsule blackish, 5—6mm, rather densely pilose. 

Bhutan: C — Thimphu district (Bela La, Tsalimaphe, Taba etc.), Punakha 
district (Sena Thang), N —- Upper Mo Chu district (near Tatsi Markha); Chumbi: 
Tassi-chen-doom. Shaded and open grassy banks and hillsides, 2135-3353m. 
June-August. 


2. P. glandulosum Bentham 

Similar to P. fenuisectum but plant probably annual or biennial; stems only 
7-10cm, reddish-tinged, much more densely viscid-glandular-pilose all round, 
the glands black, very conspicuous; leaves less than half as large, 3-sect; calyx 
lobes unequal, from 2.5—3.5mm; corolla c 6mm, tube c 2.5—3mm, hardly longer 
than calyx; lower lip c 2 x 3.5mm; capsule c 3.5mm. 

Bhutan: C — Punakha district (Sena Thang—Samtengang (71)). Dry open 
grassy slopes. c 1830m. October. 

The record needs confirmation although the two species are very distinct from 
one another. Ecological notes are based on Nepalese material. 


36. PEDICULARIS L. 


Pedicularis or annual, hemiparasitic herbs, associated with grasses. Stems single 
or forming tufts, erect, decumbent or prostrate. Radical leaves usually present 
(often clustered ), occasionally absent; cauline leaves alternate, opposite or whorled, 
lamina usually variously pinnatifid, pinnatipartite (divided halfway to midrib) or 
pinnatisect, sometimes crenate only. Inflorescence a lax or condensed sometimes 
spike-like raceme, or flowers axillary or arising directly from crown. Bracts present. 
similar or dissimilar to leaves. Flowers pedicellate or rarely sessile. Calyx cylindrical. 
tubular, campanulate or urceolate, tube often membranous, its apex with 2-5(-6) 
teeth, which are variously divided or toothed or entire. Corolla usually pink to 
purple, sometimes white or yellow, very variable in shape, comprising a tube equal 
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to or + longer than calyx; a 3-lobed lower lip; and a hooded upper lip (ga/eu) 
which may be erect or more commonly strongly bent at middle and is divided into 
a lower erect part, a + inflated middle part containing the anthers (anther-bearing 
part) and usually a + well-developed beak (sometimes absent). Stamens 4, didy- 
namous, on long, glabrous or hairy filaments, anthers concealed within galea which 
is split on its ventral margin. Style very long, equalling or just exserted from tip of 
galea. Fruit a capsule, often with acute or acuminate apex. Seeds numerous, small. 
with striate or reticulate testa. 

The 76 Bhutanese species fall into two major groups, 21 sections, and 46 
series. Many of the series are represented by only a single species in our area, 
as the centre of diversity of the genus is SW China. The classification of the 
genus is still very artificial. A conspectus of the taxa in our area is presented 
below. Brief descriptions of each section and series are provided: these apply 
only to those species occurring in our area. 


CONSPECTUS OF SECTIONS, SERIES AND SPECIES OF 
PEDICULARIS IN THE FLORA OF BHUTAN AREA 


GROUP I. Cyclophyllum Li 


Sect. 1. Orthosiphonia Li 
Ser. 1. Molles Tsoong 
1. P. mollis Bentham 
Ser. 2. Gibberue Prain 
2. P. gibbera Prain 
3. P. polygaloides Hook.f. 
Ser. 3. Denudatae Prain 
4. P. denudata Hook.f. 
Ser. 4. Porriginosae Tsoong 
5. P. porriginosa Tsoong 
Ser. 5. Graciles Maximowicz 
6. P. gracilis Bentham 
7. P. instar Maximowicz 
Ser. 6. Myriophyllae Maximowicz 
8. P. alaschanica Maximowicz 
Ser. 7. Semitortae Prain 
9. P. oliveriana Prain 


SECT. 2. Sigmantha Li 
Ser. 8. Verticillatae Maximowicz 
10. P. roylei Maximowicz 
11. P. diffusa Prain 
12. P. nana C.E.C. Fischer 


SECT. 3. Brevispica R.R. Mill 
Ser. 9. Collatae Prain 
13. P. collata Prain 


SecT. 4. Nothosigmantha R.R. Mill 
Ser. 10. Cheilanthifoliae 
Maximowicz 
14. P. globifera Hook.f. 


SEcT. 5. Orthorrhynchus Prain 
Ser. 11. Pseudasplenifoliae Prain 
15. P. schizorrhyncha Prain 
16. P. gammieana Prain 
Ser. 12. Debiles Prain 
17. P. confertiflora Prain 
18. P. paradoxa (Prain) 
Yamazaki 
19. P. heydei Prain 
20. P. inconspicua Tsoong 
Ser. 13 Sikkimenses Yang 
21. P. sikkimensis Bonati 


Sect. 6. Asthenocaulus R.R. Mill 
Ser. 14. Flexuosae Prain 


22. P. chumbica Prain 
23. P. flexuosa Hook.f. 
24. P. tenuicaulis Prain 


Sect. 7. Elephanticeps Yamazaki 
Ser. 15. Integrifoliae Prain 
25. P. integrifolia Hook.f. 
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Sect. 8. Cryptorhynchus Yamazaki SecT. 10. Dolichophyllum Li 
Ser. 16. Ludlowianae Tsoong Ser. 19. Tantulorhynchae Yang 
26. P. ludlowiana Tsoong 29. P. tantalorhyncha Bonati 


Sect. 9. Brachyphyllum Li 
Ser. 17. Lyratae Maximowicz 
27. P. lyrata Maximowicz 
Ser. 18. Urceolatae Yang 
28. P. xylopoda Tsoong 


GROUP IE. Allophyllum Li 


Sect. 11. Lasioglossa Li 46. P. yarilaica R.R. Mill 
Ser. 20. Imbricatae Yang Ser. 32. Pseudo-oederianae 
30. P. clarkei Hook.f. H. Limpricht 
31. P. imbricata Tsoong 47. P. pseudoversicolor 
Ser. 21. Craspedotrichae Li Handel-Mazzetti 
32. P. mucronulata Tsoong SECT. 15. Pedicularis 
33. P. melalimne R.R. Mill Ser. 33. Furfuraceae Prain 
34. P. sanguilimbata R.R. Mill 48. P. pantlingii 
Ser. 22. Trichoglossae Li 49. P. furfuracea Bentham 
35. P. trichoglossa Hook.f. 50. P. microcalyx Hook.f. 
Ser. 23. Lachnoglossae Prain Ser. 34. Carnosae Prain 
36. P. lachnoglossa Hook.f. Ser. 35. Curvipes Prain 
Ser. 24. Rudes Pram 51. P. bifida (D. Don) Pennell 
37. P. prainiana Maximowicz 52. P. amplicollis Yamazaki 
Sect. 12. Brachychila Li 53. P. curvipes Hook.f. 
Ser. 25. Aloenses Li Sect. 16. Rhizophyllastrum 
38. P. dhurensis R.R. Mill RR. Mill 
39. P. kingti Maximowicz Ser. 36. Asplenifoliae Prain 
SecT. 13. Dolichomischus Li 54. P. albiflora (Hook.f.) Prain 
Ser. 26. Corydaloides Li 55. P. cooperi Tsoong 
40. P. cryptantha Marquand & 56. P. microloba R.R. Mill 
Airy-Shaw 57. P. longipedicellata Tsoong 
Ser. 27. Regelianae Yamazaki Ser. 37. Filiculae Li 
41. P. regeliana Prain 58. P. trichodonta Yamazaki 
Sect. 14 Rhizophyllum Li 59. P. filiculiformis Tsoong 
Ser. 28. Flammeae Prain Ser. 38. Perpusillae Yamazaki 


A?. P. oederi Vahl 60. P. hicksii Tsoong 
Ser. 29. Pseudomacranthae Yang 61. P. perpusilla Tsoong 
43. P. fletcheri Tsoong Ser. 39. Odontophorae Prain 
Ser. 30. Pumiliones Prain 62. P. odontophora Prain 
44. P. bella Hook.f. Sect. 17. Leptochilus Yamazaki 
45. P. przewalskii Maximowicz Ser. 40. Excelsae Maximowicz 
Ser. 31. Merrillianae Yang 63. P. excelsa Hook.f. 
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Sect. 18. Phanerantha Li SECT. 19. Schizocalyx Li 
Ser. 41. Macranthae Prain Ser. 44. Longiflorae Prain 
64. P. scullyana Maximowicz 70. P. longiflora Rudolph 
Ser. 42. Robustae Prain 71. P. siphonantha D. Don 


65. P. nepalensis Prain 
66. P. daltonii Prain 

67. P. robusta Hook.f. 
68. P. elwesii Hook.f. 


Sect. 20. Botryantha Li 
Ser. 45. Rhinanthoides Prain 
72. P. rhinanthoides Schrenk 


Ser. 43. Garckeanae R.R. Mill Sect. 21. Saccochilus Yamazaki 
69. P. garckeana Ser. 46. Megalanthae Prain 
Maximowicz 73. P. megalantha D. Don 


74. P. megalochila Li 
75. P. pauciflora Maximowicz 
76. P. woodii R.R. Mill 


The following key first leads to the groups, separated by Li (367, 368) on 
leaf and flower arrangement. Each group has its own key (Keys A and B) 
leading to the sections within that group. Many sections are keyed out more 
than once, to allow for variation and aid identification. Once a specimen has 
been keyed out to section, one should proceed to the relevant section key: these 
are arranged alphabetically by section name at the end of each group key and 
lead to the series and species within each section. Species of monotypic sections 
are keyed out in Keys A or B as appropriate. 


1. Plant stemless or appearing so, or if caulescent then without even small 


CAUNNE JEAVES > coca ie cht eth Aare ah i hs Sn Gach se cate 2 
+ Plant with a distinct though often short stem bearing at least | leaf or pair 
of leaves (sometimes much smaller than radical leaves) .................... 3 


2. Flowers obviously opposite or in whorls of 3-6 
Key A (Group Cyclophyllum) 
+ Flowers not opposite or whorled: inflorescence a raceme of alternate flowers, 
or flowers axillary or solitary or arising directly from crown 
Key B (Group Allophyllum) (p. 1164) 


3. All cauline leaves opposite or in whorls of 3-6 
Key A (Group Cyclophyllum) 
+ At least some cauline leaves alternate 
Key B (Group Allophyllum) (p. 1164) 


KEY A (GROUP CYCLOPHYLLUM) 


1. Leaves crenate but not pinnately divided (if appearing crenate to more than 
halfway, treat as pinnatifid and proceed to couplet 3)..................506) 2 
+ Leaves pinnatifid, pinnatipartite or pinnatisect .............. 6... e ener eee ee es 3 
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10. 


12. 


+ 


Leaves linear-lanceolate with attenuate base; corolla wine-red or magenta 
(Sect. Elephanticeps) 25. P. integrifolig 

Leaves ovate or oblong-ovate with cordate base; corolla yellowish or white 
Sect. Brachyphyllum p.p. (p. 1162) 


At least some cauline leaves in whorls of 3-6 ...............000.00 0c cece, 4 
All cauline leaves opposite (very rarely a few alternate) or cauline leaves 
PUES EEE A Sess: snipe 38h & da blataesg rasa oe ada ea ia ge ED NON SU en OR Alar Ble nce lI 


Galea erect or arched, not decurved at right angles to corolla tube....... 5 
Galea strongly decurved at middle, anther-bearing part and beak (when 
present) + at right angles to corolla tube .............. cece, 6 


Corolla tube bent, 8—13mm ...................... Sect. Sigmantha (p. 1163) 
Corolla tube straight, 4-8mm ........... Sect. Orthosiphonia p.p. (p. 1163) 


Flowers: VelOW: oiccs eramsivae ee veataneare es Sect. Orthosiphonia p.p. (p. 1163) 
Flowers not yellow: is viseen cae, caves puters ecu ew rs Lae cates evan ee Meares 
Flowers in whorls of 3, or few and axillary; leaves in whorls of 3 ........ 8 
Flowers in whorls of 2 or 4; leaves usually in whorls of 4 (sometimes 3), or 
at least some OF THEMMOPPOSILG: s! eaitudelowend. ey eciwe tude aiden stairs orenet 9 


Leaves with 11-14 pairs of segments 
(Sect. Dolichophyllum) 29, P. tantalorhyncha 
Leaves with 3—5 pairs of segments..... Sect. Orthorrhynchus p.p. (p. 1162) 


Beak of galea very short (c 0.5mm); leaves usually with 9-15 pairs of 
SC OTC NES. aa occas HE ae ence neil wea eee (Sect. Nothosigmantha) 14. P. globifera 
Beak of galea distinct (2.5-8mm); leaves with 4—8 pairs of segments... 10 


Annual, usually 10—100cm in flower; calyx sparsely hairy or glabrous 
Sect. Orthosiphonia p.p. (p. 1163) 
Perennial, usually not more than 10cm in flower; calyx hirsute or villous 
Sect. Orthorrhynchus p.p. (p. 1162) 


. Whole of galea erect or inclined upwards, not making a right angle se 


COPON A TODS caresses ats cared rete cca tg’ a Maint duc Souci bhase Commie etaaeewin a 
Anther-bearing part of galea, or its beak, more or less at right angles to 


COTO NA TUBS: 52505 0 ti rhea SB cre en Actin hata Send byt Vad eins aaheia a rasa 14 
Plant 30—100cm, annual ................. Sect. Orthosiphonia p.p. (p. 1163) 
Plant: 20ers pereniial .ovccs forse eeeots Si Bacesgidnae wan eae he eaes 13 
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_ Calyx with oblong apical lobes, the posterior one |.5--3mm 


(Sect. Brevispica) 13. P. collata 
Calyx with ovate or triangular apical lobes, the posterior one very small or 


HOSEN cvieinw deh doehas este canis taster ees Sect. Orthosiphonia p.p. (p. 1163) 
CAV K: POT SII 4 saat sewer tasted Be ade Neue ein Gh Su ot ato eel DIAS 15 
Galy XK: 3 OM onto circa heen dian as Me asdgaralanasie deg eie ia tenes ine needs 16 


. Corolla tube 8.5—11 x 2-—2.5mm, hardly longer than calyx 


(Sect. Cryptorhynchus) 26. P. ludlowiana 
Corolla tube (12—)17-45 x c 1.5mm, usually considerably longer than 
CAV: Sa TA is ceoru cauctste Bath Rachiem aaa tthed SuSgee ealecedss Sect. Asthenocaulus p.p. (below) 


. Stems villous-pubescent with brownish-white hairs often arising in small 


GPOUDS: 4 i pawlnetren chutes Bobet tae: Sect. Orthorrhynchus p.p. (p. 1162) 
Stems glabrous or, if hairy, not villous with hairs as above.............. 17 


. Corolla tube usually 16mm or longer when full-grown 


Sect. Asthenocaulus p.p. (below) 
Corolla tube less than 15mm when full-grown ......................00006- 18 


. Annual, 10—90cm (usually more than 25cm) 


Sect. Orthosiphonia p.p. (p. 1163) 

Perennial, 2—30cm (usually less than 25cm)............. 2... e cece eee eee 19 

. Stems glabrous in vegetative part ......... Sect. Asthenocaulus p.p. (below) 
Stems hairy (sometimes sparsely) in vegetative part ...................05. 20 


. Four calyx teeth divided clover-leaf fashion into 3, 3-lobulate lobes; beak 


of galea 4—-S5mm..............0.. cece eee Sect. Brachyphyllum p.p. (p. 1162) 
Calyx teeth not 3-lobed as described above; beak of galea c 3mm 
Sect. Orthorrhynchus p.p. (p. 1162) 


SEcT. Asthenocaulus 


Flowers 2, terminal; lamina of radical leaves 6-10 x c 3mm: calyx 6-6.5mm 
22. P. chumbica 

Flowers more than 2, axillary or in a terminal raceme: lamina of radical 
s 


leaves 20-90 x 10—25mm; calyx usually 7.5-10mm ..................00e ees 2 
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2. Calyx lobes all entire: corolla tube 8-9mm, hardly longer than calyy: 
anterior filaments glabrous .............. 0. eee c eee e eens 24. P. tenuicaulis 

+ Calyx lobes (except posterior) acute-serrate; corolla tube 
(12-)17-25(-45)mm, usually at least twice calyx; anterior filaments barbate 

23. P. flexuosa 


Sect. Brachyphyllum 


1. Corolla deep red or crimson; calyx teeth (except posterior) divided into 3 
lobes (clover-leaf-like), which are themselves 3-lobulate; leaves pinnatifid; 
plant apparently perennial ................ (Ser. Urceolatae) 28. P. xylopoda 

+ Corolla yellowish or white; calyx teeth (except posterior) elliptic and serrate, 
not 3-lobed; leaves undivided, crenate; plant apparently annual 

(Ser. Lyratae) 27. P. lyrata 


Sect. Orthorrhynchus 


1. Corolla tube 20-25mm and finally c 4 x calyx 
(Ser. Sikkimenses) 21. P. apace’ 
+ Corolla tube 6—-18mm and 1-2% x calyx ....... ccc cece cece eeen 2 


2. Beak of galea 34mm, 3-toothed or emarginate at apex 
(Ser. Pseudasplenifoliae) 3 
+ Beak of galea 4-8mm, truncate and not toothed at apex .. (Ser. Debiles) 4 


3. Corolla tube 12—14mm, not more thane 1% x calyx; beak of galea c 3mm, 
3-dentate at apex: all filaments completely glabrous ...15. P. schizorrhyncha 
+ Corolla tube 14-18mm, more than twice calyx; beak of galea c 4mm. 
emarginate at apex; anterior filaments barbate above ... 16. P. gammieana 


A. -“Coroila tube: 6= TMM) .4.0ccateetsdnuin wer dadsdesa wien aanae eee Pa e 5 
+ ‘Corolla tube 8= 4mm: sen g0 seandeu Solas deter san neat antigo: 6 
5. Lamina of radical leaves 7-16mm with 6-15 pairs of segments 

19. P. heydet 


+ Lamina of radical leaves 3-8mm with 4—7 pairs of segments 
18. P. paradoxa 


6. Lamina of radical leaves 5-20 x 2—6mm: beak of galea (6.5-)7-8mm 
17. P. confertiflora 
+ Lamina of radical leaves 20-40 x 10—13mm; beak of galea 5-6mm 
20. P. inconspicua 
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SECT. Orthosiphonia 


Corolla yellow .................. eee ee, (Ser. Myriophyllae) 8. P. alaschanica 
Corolla some shade of red, pink or purple. or bicoloured (sometimes white, 
at least in part, but never yellow) ............... 0. .ccc ccc eee ccc cue cece eeeees 2 


Galea Deakless~ ne: ccc seek ievleds bee se vhad evaded ecckanae Yehadeokedea heed 3 
Galea with at least a very short beak ........00. 0000 occ c cece cece ceeeeaneees 4 


Corolla tube 10—11mm; corolla with darker spots and streaks on a lavender 
or reddish ground; perennial 7—20cm.. (Ser. Porriginosae) 5. P. porriginosa 
Corolla tube 4—S5mm; corolla dark wine-red, dark purple, or maroon, lacking 
spots or streaks; annual 30-100cm ................ (Ser. Molles) 1. P. mollis 


Beak of galea long, slender and shallowly S-shaped 
(Ser. Semitortae) 9. P. oliveriana 


Beak of galea straight or falcate, never S-shaped ......................00005 5 
PRIA $22 acs hence daca iatn kia leat does ata ars a byadiets was alheuv tea Soe Sae 6 
PEPENNTAL yo o's5. feiss vad vbedek Pe aeeatas seaeeh ada aa eee (Ser. Gibberae) 8 


Lower lip of corolla shorter than galea: filaments pilose 
(Ser. Denudatae) 4. P. denudata 
Lower lip of corolla subequalling or longer than galea: all filaments glabrous 
(Ser. Graciles) 7 


Beak of galea 2.5—-3.5mm, very slightly declinate but up-curved at extreme 


tip which is truncate and acute .............. ccc cece eee eee 7. P. instar 
Beak of galea 4-7mm, porrect and not curved upwards at tip which is 
sometimes 2-lobed or emarginate ................ sees e eee eee 6. P. gracilis 


Corolla white; all pedicels 1-2.5mm. shorter than calyx: beak of galea erect 


WITKODUUSE ADEN 4 chins Mr etartninteeitiet ata Sei toey ca eudde bores 2. P. gibbera 
Corolla purple: at least lower pedicels 6-10mm and longer than calyx: beak 
of galea horizontal with 2-lobed apex ..................65. 3. P. polygaloides 


SEcT. Sigmantha 


Inflorescence a condensed head-like raceme of only 2 or 4 flowers 


12. P. nana 


Inflorescence of 2—8 whorls each of 4 flowers ........... 0... ccc cece eee eee ees 2 
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2. Stem pubescent all round (if rarely in 4 rows, with a few hairs between 
rows); lower lip of corolla 7-10 x 8—-20mm; all filaments glabrous 


10. P. roylej 
+ Stem pubescent in (2 or) 4 rows, with no hairs between rows; lower lip of 


corolla c 4-6 x 7—10mm; 2 filaments pilose .................. 11. P. diffusa 


KEY B (GROUP ALLOPHYLLUM) 


1. Anther thecae with long subulate basal tails 0.5—1mm, which protrude from 


The Pa leA i nntee wrsaueec es teats nan astian ey Sect. Brachychila (p. 1165) 
+ Anther thecae obtuse to acuminate at base but lacking tails, whole anther 
concealed within galea .....6..cciessccsccd ae eeenes en tie wedete es Cenwtevenr teen 2 


2. Galea of corolla sparsely to densely hairy on ventral margins and usually 
also: On. dorsal SUTLACE +202. essai eters wean os Sect. Lasioglossa (p. 1166) 
+ Galea of corolla without long hairs on ventral margins and usually also 


glabrous dogsally, Avsdaterciacxee pve vetsin inden dias Gomatateas ee iapy Gee einen ls 
3. Beak of galea absent, or straight to declinate ..................e cece 4 
+ Beak of galea strongly coiled or falcately curved ..................000000 es 12 


4. Stems prostrate or diffuse, sometimes almost absent; flowers arising directly 
from crown (if axillary go to second lead of couplet) 

Sect. Dolichomischus (p. 1166) 

+ Stems not prostrate, usually erect or ascending and + stout but sometimes 

decumbent and very short or + absent; flowers in spike-like racemes, or 

axillary, or in small groups at top of a short stem ................ cc eee 5 


5. Galea of corolla without a beak, or with a very short beak not more than 
Imm (leaves always mainly radical)..... Sect. Rhizophyllum p.p. (p. 1169) 
+ Galea of corolla with a usually distinct beak at least 2mm (if beak indistinct 
and apparently less than 2mm, leaves all cauline) 


6. Leaves mainly cauline, scattered along stem; flowers axillary or in lax 
racemes; plants caulescent, stem always at least 6cm and usually 10cm or 
PGES WE TOWER sect joc admiseutiatnke dyn asda ame inndiy aed Laue seats Ronin cate 7 

+ Leaves mainly radical, cauline few or several, or absent; inflorescence subca- 
pitate, or a short, dense raceme, or flowers axillary; plants often acaulescent 
or with short stems rarely more than 16cm 


7. Corolla tube 20mm or longer 
+ Corolla tube 7-18mm 


Puta ikon Sect. Rhizophyllum p.p. (p. 1169) 
PB atansnudnuhtts Sew Tea ceonata! Sect. Pedicularis (p. 1167) 


8. Beak of galea 2-4mm ................. Sect. Rhizophyllastrum p.p. (p. 1168) 
+ Beak of galea (4-)5-8mm 9 
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At least posterior filaments glabrous or nearly glabrous 

Sect. Rhizophyllastrum p.p. (p. 1168) 
All filaments hairy (barbate, lanate, villous or pubescent) at least towards 
apex, though posterior sometimes less so than anterior .................. 10 


. Calyx glabrous; corolla tube always glabrous 


Sect. Rhizophyllastrum p.p. (p. 1168) 
Calyx hairy, at least on veins and/or margins; corolla tube hairy at least 
aDOVE OF PIA DIOUS oy.0532Nic7 cae ta rdvGolnl vwaninahanlakent mee eiebeasomion 1] 


. Calyx hoary-pubescent; corolla tube at least twice calyx 


Sect. Rhizophyllum p.p. (p. 1169) 
Calyx hirsute or pubescent but not hoary: corolla tube 1—-1.5(-2) x calyx 
Sect. Phanerantha p.p. (p. 1167) 


. Middle lobe of corolla lower lip abruptly narrowed into a long, linear 


projection with spoon-like tip in which galea rests when young, before 
springing apart later; lateral lobes of corolla lower lip obsolete; plant 1m 


OMG secs see et sieeo arse ov eeeeseegatess (Sect. Leptochilus) 63. P. excelsa 
Lower lip of corolla large and broad, distinctly 3-lobed with large lateral 
lobes: plane less than: MM ey f09 actaealsed cela tnsonron on eedav net de hestedimas denied 13 
. Inflorescence opening from top downwards ...............0ceee cece eee eee 14 
Inflorescence opening from bottom upwards or flowers opening almost 
SiMMUMATICOUS)Y. -5 5.03.5 oe ccb.h 5 esate uaa tee itevoraee eek te vauawasasbennuny tenet 15 
Corolla yellow - vicccwtedatckerweveerr tetera. Sect. Phanerantha p.p. (p. 1167) 


Corolla crimson, red, purple, or partly (rarely entirely) white 
Sect. Saccochilus (p. 1169) 


. Corolla tube relatively stout, 1-2 x calyx 


Sect. Phanerantha p.p. (p. 1167) 
Corolla tube slender, 2-10 x Calyx ........... 0. cece cece ene e eee cent eee e ens 16 


. Calyx with 2 apical lobes: corolla tube usually 3-10 x calyx 


Sect. Schizocalyx (p. 1170) 
Calyx with 5 apical lobes or teeth; corolla tube usually 2-3 x calyx... 17 


. Corolla tube greenish, turning yellow; beak of galea c 8mm with obtuse. 


entire or shallowly emarginate apex ..... Sect. Rhizophyllum p.p. (p. 1169) 
Corolla tube pink; beak of galea c 15mm, with acute, 2-lobed apex 
(Sect. Botryantha) 72. P. rhinanthoides 
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Sect. Brachychila 


1. Corolla tube 2.5-3mm, equalling calyx tube; anther-thecae tails 0.7-1mm 
38. P. dhurensis 

+ Corolla tube 6.5—8.5mm, c twice calyx: anther-thecae tails c 0.5mm 
39. P. kingii 


Sect. Dolichomischus 


1. Corolla sulphur yellow, 16—-19mm; diffuse perennial with numerous long 
sterile stems and a central fertile stem 

(Ser. Corydaloides) 40. P. cryptantha 

+ Corolla bright pink, 23-36mm; low, almost acaulescent plant forming 

Srna ULES stat ox yecngar keke ch deo Cheb ok (Ser. Regelianae) 41. P. regeliana 


Sect. Lasioglossa 


Le. Corolla, neluding-galea, YellOwWscckiestecaeedosveceaeaest eauneacetas ab acreegie A 
+ At least galea of corolla some shade of red, violet, purple or lilac ......., 5 


2. Bracts linear-oblong; anther-bearing part of galea arcuate forwards (not 
horizontal), not ending in a beak............. (Ser. Rudes) 37. P. prainiana 
+  Bracts with ovate lower part which + abruptly terminates in a + long 
acuminate or caudate apex; anther-bearing part of galea horizontally 
decurved, ending in a short beak ................... (Ser. Craspedotrichae) 3 


3. Total length of lower bracts c 30mm, caudate apical part c 20mm 
33. P. melalimne 


+ Total length of lower bracts 9-18mm, caudate apical part 2-8mm ....... 4 
4. Lobes of corolla lower lip glabrous; bracts c 9 x 2.5mm with short apical 

part c 2mm; leaves with 10-14 pairs of segments ..... 34. P. sanguilimbata 
+ Lobes of corolla lower lip long-ciliate; bracts c 18 x 6mm with apical part 

c 8mm; leaves with 15-22 pairs of segments ............. 32. P. mucronulata 
5. Corolla white or pale yellow with wine-red galea ....... (Ser. Imbricatae) 6 
+ Corolla entirely lilac, violet, wine-red or purple .................0 essere ees i 


6. All bracts linear or narrowly linear, with base not or scarcely broadened: 


posterior calyx tooth 1.5-2mm, others c 3mm ................ 30. P. clarkei 
+ Middle and upper bracts ovate with broadened lower part and caudate- 
acuminate upper part; calyx teeth subequal, 4-Smm ...... 31. P. imbricata 


7. Leaves mainly clustered near base: corolla lilac, violet or purple: galea. 
including beak, lanate with pale pinkish hairs 

(Ser. Lachnoglossac) 36. P. lachnoglossa 

+ Leaves all cauline; corolla deep wine-red; galea, except for glabrous beak. 

lanate with reddish-purple hairs .... (Ser. Trichoglossac) 35. P. trichoglossa 
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Secr. Pedicularis 


Calyx either not split at all on anterior side (P. pantlingii) or split to at 
least 24 Of ANlELrlOLr SIGE fies eups idk ens ddiesdedenes depdaeuad oddusadeeoieanabads 2 
Calyx split less deeply (to ¥3) on anterior side ............ (Ser. Curvipes) 5 


Radical leaves persistent, + slightly larger than cauline; leaves coarsely 
crenate and elliptic; calyx with 2 lobes at top of tube 

(Ser. Curnosae) 51. P. bifida 
Radical leaves if present soon withering, smaller than cauline: leaves pinnati- 
fid or pinnatisect, or if crenate not elliptic; calyx with 4-5 lobes at top 


OP TUDE eppadeteciutaceee ners ede pewedoaed eget aweat, (Ser. Furfuraceae) 3 


Leaves lanceolate or oblong, about half as wide as long: corolla bright pink, 
without pale whitish mark on middle part of galea ...... 50. P. microcalyx 
Leaves ovate, orbicular-ovate or broadly triangular, about as wide as long: 
corolla pale pinkish-purple, with a whitish or greenish mark on middle part 
OL GAA teh co circuited ede teste tines wala dei eitind youn Nea atc nce tol emanates atid 4 


Calyx split almost to base on anterior side, 4.5-5mm, with 4 small teeth at 
apex; pedicels with short deflexed eglandular hairs; middle part of galea 
BYEOMISNA WHILE: cas vaclanrn<w ooaehars or wuseuabnemmea rs Sheet eae 49. P. furfuracea 
Calyx not split on anterior side, 6—8mm, with 5 + recurved lobes at apex 
1.5—2mm; pedicels densely glandular-lanate; middle part of galea pure white 

48. P. pantlingii 


Lower lip of corolla c 7 x 12mm; stems puberulous with 2 narrow rows of 


hairs; fruiting pedicels soon becoming decurved.............. 53. P. curvipes 
Lower lip of corolla c 12 x 18mm: stems lanate: fruiting pedicels remaining 
SECCIO“PAlCN ag huis oats Mawnan tua tehe Tae Greets camimees 52. P. amplicollis 


Sect. Phanerantha 


Corolla lemon- or primrose-yellow, with galea tipped purple 
(Ser. Macranthae) 64. P. scullyana 


Corolla purple, pink, crimson, magenta or rarely pure white .............. 2 


Lower lip of corolla erecto-patent and + enclosing galea ................. 3 
Lower lip of corolla spreading, not enclosing galea...(Ser. Robustae p.p.) 4 
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3. Corolla tube 22-30mm, puberulent, c 1/2 x calyx; beak of galea c 7.5mm, 
strongly curved to form an almost complete circle 

(Ser. Garckeanae) 69. P. garckeana 

+ Corolla tube c 10mm, glabrous, subequalling calyx; beak of galea 4—5mm, 

hooked but not forming a circle ......... (Ser. Robustae p.p.) 68. P. elwesii 


4. Lower lip of corolla 15—16mm wide; all 5 calyx teeth subequal 


67. P. robusta 
+ Lower lip of corolla 18-23mm wide: posterior calyx tooth smaller than 
PEE Ds easeh ah ate pean Vadei ie uae RG Hace Comeau oh Mea nw Aen naga eshte da eta 5 


5. All calyx teeth elliptic, crenate, not reflexed; beak of galea with bifid apex 

66. P. daltonii 

+ Four larger calyx teeth obovate-orbicular or obovate, incised-serrate. 

reflexed; beak of galea with deeply 2-lobed apex.......... 65. P. nepalensis 
Sect. Rhizophyllastrum 


1. Flowers solitary and axillary, or arising + directly from crown on long 


pedicels; plant always almost acaulescent ............. 0... cesses eee rene eeens 2 
+ Flowers in small terminal heads or a short terminal raceme; plant caulescent 
OP ACAUIESCOIE wccaeinni tastes aka seuenk sae th cea cai naa ap asceune Raat tate 5 


2. Flowers on pedicels arising + directly from crown or at the top of very 
short stem rarely more than Icm ................. (Ser. Asplenifoliae p.p.) 3 
+ Flowers solitary and axillary ................ ccc see e eee ees (Ser. Perpusillae) 4 


3. Petioles 10-30mm; lamina _linear-oblanceolate, 10-30mm; _ pedicels 
20-70mm; corolla 33—43mm; roots + fusiform ..... 57. P. longipedicellata 
+  Petioles 5-7mm; lamina ovate or oblong-ovate, 4—10mm; pedicels 8-14mm: 
corolla 25—28mm; roots fibrous ...............0 0. cece eee ees 56. P. microloba 


4. Petioles sparsely pilose; flowers 1—3 per plant; calyx teeth 3 
61. P. perpusilla 
+  Petioles glabrous; flowers 7-20 or more per plant; calyx teeth 5 
60. P. hicksii 


5. Calyx 10-13mm, tube split shallowly on anterior side .... (Ser. Filiculae) 6 
+ Calyx 5—-10mm, tube not split on anterior side ....................eee eee 
6. Stems glabrous, 10—20cm: corolla purple, c 28mm, lobes of lower lip entire. 
PlADEOUSs coisa. wee cnwonehneadace se 59. P. filiculiformis var. dolichorhyncha 
+ Stems pubescent, (1—-)3-9(-1l)cm; corolla pink, mauve or wine-red. 
20—25mm, lobes of lower lip denticulate, ciliate .......... 58. P. trichodonta 
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Corolla tube 10-12mm,c 1% x calyx 
(Ser. Odontophorae) 62. P. odontophora 
Corolla tube 15—25mm, at least twice calyx ..... (Ser. Asplenifoliae p.p.) 8 


Leaves with 2-3 pairs of segments; erect part of galea with 2 blunt teeth 
on ventral margin just below base of anther-bearing part... 55. P. cooperi 
Leaves with S—10 pairs of segments; erect part of galea without teeth on 
VENtral MACE *3y ens dcx woe ete cree es date ew awa eh 54. P. albiflora 


SEcT. Rhizophyllum 


Corolla tube 15—45mm; galea with distinct beak 3~8mm .................. 2 
Corolla tube 6—12mm; galea without beak, or with very short beak not 
WMOre Mam LMM: 32.4 aden cacti eisai niapwevensuate Mee eae ane Soon eae: 4 


Plant with distinct stems (4—)7—36cm and few radical leaves: corolla tube 
scarcely longer than calyx; leaves glabrous, except on main veins beneath 
(Ser. Pseudomacranthae) 43. P. fletcheri 
Plant almost stemless (stems 0—3cm), leaves all basal or sub-basal: corolla 
tube 2-3 x calyx; leaves hoary-tomentose on both surfaces 
(Ser. Pumiliones) 3 


Corolla wholly claret, wine or cyclamen-coloured, the galea darker red with 
a bluish bloom when dry; calyx 9-l1mm ................. 45. P. przewalskii 
Corolla tube greenish, turning yellow, galea maroon with no bluish bloom. 
lower lip purple, or pink with purple margin; calyx 12—-16mm 

44. P. bella subsp. bella 


Corolla purple or purplish-pink; galea with 2 subulate teeth on anterior 
SIG -<Or Deak es eek ior hs becca i erhes (Ser. Merrillianae) 46. P. yarilaica 
Corolla lemon-yellow, the galea with crimson blotches halfway up and a 
purplish, red or blackish tip; galea without teeth on beak but sometimes 
with projections on ventral margin near base................. ccc eee eee e eee es 5 


Ventral margins of galea each with a small hump-like projection about 
way up; calyx with some short hairs persistent in fruit 
(Ser. Flammeae) 42. P. oederi subsp. branchiophylla 
Ventral margins of galea without projections: calyx glabrate in fruit 
(Ser. Pseudo-oederianae) 47, P. pseudoversicolor 


Sect. Saccochilus 


Corolla 27—-31mm with tube 14-20mm: beak of galea with entire. truncate 
ADCK- Gite Seated Cor hing Beater aarth, 74. P. megalochila var. megalochila 
Corolla 35—90mm with tube 25—75mm; beak of galea with emarginate apex 


“< 
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2. Galea and throat white, rest of corolla reddish-purple (rarely white: var 
alba); leaf petioles usually completely glabrous (sometimes sparsely pilose 


only at base); pedicels glabrous ...................2 eee eee 73. P. megalantha 
+ Galea and throat purple, like rest of corolla; leaf petioles and pedicels 
sparsely pubescentor pilose ic cigaivswriecrealatietasotiees Sanaa iaanee j 


3. Corolla tube 35—75mm, 4%-6 x calyx; lobes of lower corolla lip pilose 
75. P. pauciflora 
+ Corolla tube 25—30mm, c twice calyx; lobes of lower corolla lip glabrous 
or at most very sparsely pilosulous ................. ese c eee eeeee 76. P. woodii 


SECT. Schizocalyx 


1. Corolla yellow, with 2 brown, chocolate or purple comma-like marks in 
throat; calyx lobes 3-fid ................... 70. P. longiflora subsp. tubiformis 

+ Corolla rose-purple or pink with white throat; calyx lobes orbicular 
71. P. siphonantha 


GROUP I. Cyclophyllum Li 
All cauline leaves, when present, in whorls of 3—6. Flowers opposite, or in 
whorls of 3-6. 


SecT. 1. Orthosiphonia Li 
Annual or perennial. Leaves opposite or whorled. Corolla tube straight in 
the calyx but sometimes bent above it. Calyx teeth 5. Galea beaked or beakless. 


Ser. 1. Molles Tsoong 

Annual. Leaves normally in whorls of 3—4, pinnatisect, cauline ones numer- 
ous. Inflorescence a long, interrupted spike-like raceme. Corolla dark reddish: 
tube bent above calyx; galea beakless. 


1. P. mollis Bentham. Fig. 98k-I. 

Tall annual, 30-100cm. Stem usually rather stout, erect, unbranched or 
branched from near base, with 4 rows of hairs below (sometimes nearly glabr- 
ous), rather densely greyish short-lanate above. Radical leaves withered at 
anthesis; cauline leaves in several whorls of 3-4 or sometimes opposite pairs: 
petioles of lower ones 5-20mm, opposite pairs scarcely or not connate at base. 
upper leaves sessile; lamina ovate-triangular or ovate-oblong, 15-70 x 8—25mm, 
pinnatisect with 7-12(—15) pairs of ovate-oblong or oblong, pinnatifid or pin- 
nately lobed segments, ultimate divisions acutely serrate; upper surface sparsely 
pilose, lower surface reticulate-veined, nearly glabrous except on midrib and 
veins, sometimes with some scurfy scales. Inflorescence a terminal raceme of 
numerous 2—4-flowered whorls, upper ones approximate, lower + distant. 
Bracts leaf-like but much smaller, sessile, lanate. deciduous in fruit. Pedicels 
0.5-Imm. Calyx campanulate, 4.5-5.5mm, pubescent. deeply 5-lobed; lobes 
unequal, posterior linear-oblanceolate, 2 x Imm, entire, others oblanceolate. 
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2.5-3 x c Imm, crenate-dentate towards apex. Corolla dark wine-red, dark 
purple or maroon, 9—11mm; tube 4—5mm, slightly bent just above calyx but + 
straight, glabrous; galea erect, straight, 3-4mm, obtuse at apex, ventral margin 
with minute tooth-like hairs; lower lip shorter than galea, 2-2.5mm, 3-lobed; 
lobes pilose on margins, suborbicular, middle lobe only slightly smaller than 
laterals. Stamens inserted opposite middle of ovary; all filaments glabrous; 
anthers broadly ellipsoid or almost orbicular, 0.9-1.2 x 0.7—-0.9mm, thecae 
apiculate at base. Capsule ovoid, 6-8.5 x 3—4.5mm, obliquely acuminate. Seeds 
brown, ovoid, 1.4—1.6 x 0.8mm, coarsely reticulate with c 16 longitudinal ridges 
and c 17 lacunae per row. 

Bhutan: C — Thimphu, Tongsa and Bumthang districts, N - Upper Mo Chu, 
Upper Pho Chu, Upper Bumthang Chu and Upper Kulong Chu districts; 
Sikkim: Dzongri, Lachen, Yumthang etc.; Chumbi: Bakcham, Champitang- 
Yatung, Phari etc. Meadows and steep rocky and grassy slopes, under Abies 
and Berberis etc., open Rhododendron scrub, 2750—4270m. June-August. 


Ser. 2. Gibberae Prain 

Low perennials. Basal leaves soon withering; cauline opposite (very rarely 
whorled in P. polygaloides), petiolate; lamina pinnatilobed or pinnatisect. 
Inflorescence congested above, flowers axillary. Calyx lobes 5, the posterior 
minute. Corolla white or purple; tube finally slightly longer than calyx, straight, 
+ glabrous; galea straight, sometimes ventrally toothed, shortly beaked. 


2. P. gibbera Prain 

Delicate perennial 3—13cm. Rhizome slender, with long filiform roots, crown 
bearing numerous small scales and buds. Stems prostrate below, ascending 
above, eglandular-pubescent with 2 rows of rather long hairs. Leaves basal and 
cauline, all similar, basal ones soon withering, cauline opposite; petioles 
3-15mm, glabrous or sparsely hairy; lamina ovate. 5-13 x 3—8mm, pinnately 
lobed with 2—4 pairs of small, acutely incised-serrate segments; surfaces sparsely 
white-pilose. Flowers solitary. axillary, upper ones + congested: pedicels 
1-2.5mm, pilose. Bracts leaf-like. Lower flowers opening first. Calyx campanu- 
late, membranous, 3-4 x 1—1.5mm, sparsely hairy, 5-lobed: posterior lobe very 
small (c 0.5mm), setaceous, other 4 ovate-oblong. c 1.2 x 0.5mm, acute-serrate. 
Corolla white, c 12mm; tube c 5 x Imm. mainly straight but bent at junction 
with galea, glabrous; galea straight, c 5mm, glandular-punctate on hood, with 
very small tooth-like hairs on ventral (forward ) side of beak: beak erect. obtuse 
at apex: lower lip equalling galea.c 5 x 5mm, 3-lobed. lateral lobes reniform, 
¢3 x 3mm, middle lobe broadly orbicular, c 2.5 x 3mm, emarginate, margins 
glabrous. Stamens inserted in middle of corolla tube; all filaments glabrous: 
anthers elliptic, |-1.2mm, thecae subacute at base. Capsule lanceolate, 6-7 x 
2mm, attenuate-acuminate. Seeds few and large, ovoid, c 3mm, testa blackish 
and very minutely punctulate. 

Bhutan: N — Upper Kulong Chu district (Me La): Sikkim: Dzongri. 
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Esan-Nangi, Yampung. Streamsides, in Rhododendron forest, c 4270m. August. 
September. 


3. P. polygaloides Hook.f. 

Low diffusely branched perennial with short, slender, woody root-stock. Stems 
1.5-12cm, slender, shortly pubescent (sometimes glabrate) with white eglandular 
hairs mainly in 2 rows. All leaves similar, very small; radical forming a tufi, 
soon withering; cauline opposite or very rarely in whorls of 3—4, shortly petiolate 
(2.5-5mm) or upper + sessile, lamina ovate or ovate-oblong, 4—8(-10) x 
2.5—3.5mm, pinnatisect with 3-5 pairs of small, oblong-ovate, acutely incised. 
serrate segments; surfaces pale green (tips of segments darker), sparsely white. 
pilose. Flowers axillary, lower ones remote, upper conferted, all pedicellate: 
pedicels shortly pilose, lower ones 6-8(-10)mm, longer than calyx, upper 
shorter. Lower flowers opening first. Calyx oblong-campanulate, 4—6mm, spar- 
sely white-villous, 5-lobed; posterior lobe minute, entire, other 4 ovate, cristate. 
2 middle slightly longer and broader than 2 anterior. Corolla grape-purple. 
12—-17mm; tube c 4mm and subequalling calyx at first but soon lengthening to 
c 6-8mm and then 1% x calyx, straight, erect, dilated at top, almost glabrous 
outside; galea straight, inclined forwards and upwards, c 6mm, c 1% x as 
broad as tube, ending in very short, horizontal, conical, subacute, 2-lobed beak: 
lower lip slightly longer than galea,c 6 x 9mm, 3-lobed, lateral lobes suborbicu- 
lar,c 4.5 x 3.7-4mm, middle lobe ovate, c 2.5—3 x 2—2.5mm. Stamens inserted 
almost at top of corolla tube; all filaments glabrous; anthers very small (less 
than 0.5mm). Capsule narrowly ovate, c 8 x 3.5—4mm, obliquely acute. Seeds 
broadly ovoid, c 2mm, greyish, testa loose, distinctly reticulate. 

Bhutan: C — Thimphu district (Pajoding), N — Upper Kuru Chu district 
(Singhi, Narim Thang); Sikkim: Yumthang, Kupup, Yakla etc.; Chumbi: Natu- 
Champitang, Tangkar La, Ta-chey-kung etc. Rhododendron scrub and exposed 
grassy hill slopes, 3800—4573m. July-August. 

Classified in the next series by Yang et al. (429). 


Ser. 3. Denudatae Prain 

Annual. Leaves in whorls of 4, pinnatifid, cauline ones few. Inflorescence an 
interrupted spike; flowers whorled. Calyx lobes 5. Corolla red-purple: tube 
straight, glabrous; galea with very short beak. 

4. P. denudata Hook.f. 

Annual, 9—40cm. Stem slender, erect, unbranched, sparsely short-pubescent 
on 4 sides. Radical leaves present but soon withering: petiole c Icm, pilose 
especially near base; lamina ovate in outline, c 6-8 x 4.5—5mm, deeply crenate. 
Cauline leaves in 1(-2) whorl(s) of 4, usually above middle of stem: petioles 
2.5-3mm, opposite pairs connate at base; lamina oblong-ovate, 10-20 x 
6—12mm, obtuse, pinnatifid with 3—5 pairs of obtuse lobes, sparsely pilose above 
with denser pubescence on midrib, sparsely short-pilose beneath. Inflorescence 
an interrupted spike of 2-6 4-flowered whorls. Bracts leaf-like, sessile. Flowers 
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sessile. Calyx broadly campanulate, 4-6mm, membranous, densely pilose, 
5-lobed; lobes ovate-oblong, 1—1.5mm, posterior one much smaller than other 
4, narrowly triangular, entire, other 4 oblong-spathulate, 2 laterals c 1.5 x 
0.8-Imm, subentire, 2 anterior c 2.5 x 1.5mm, entire, dentate, all becoming 
reflexed. Corolla pale purple-red; tube paler than lips (almost white), straight, 
4.5-5.5 x 1.5mm, glabrous; galea c 5 x 1.5mm, abruptly deflexed at base, 
arching towards shortly beaked apex, glabrous; lower lip c 4 x 5—6mm, shorter 
than galea, shortly stipitate, deeply 3-lobed with deep sinuses between lobes, 
lateral lobes c 2 x 3mm, reniform, middle lobe c 1.5 x 1.8mm, suborbicular, 
all glabrous on margins but with subsessile glands near throat. All filaments 
pilose; anthers c 1 x 0.6mm, thecae acute at base. Capsule broadly ellipsoid to 
subglobose, 6—7 x 4.5—Smm, shortly acuminate, warm brown. Seeds + ellip- 
soid, c 2mm, very irregularly and sharply angled (sometimes appearing whelk- 
shaped ), coarsely hollow-reticulate all over with 6—7 longitudinal striae per face 
and c 20 lacunae per longitudinal row, the angles conspicuously thickened. 

Sikkim: Patang La, Natu La, Dik Chhu, Changu, Lachen Valley. Open, often 
peaty turf slopes among boulders, 3660-4573m. July-August. 


Ser. 4. Porriginosae Tsoong 

Perennial. Leaves radical and cauline; cauline opposite, lamina pinnatipartite. 
Inflorescence + contiguous; flowers opposite, with lowest pair remote. Calyx 
lobes 5, the uppermost very small and sometimes absent. Corolla lavender or 
pinkish; tube bent forwards, glabrous; galea suberect, beakless. 


5. P. porriginosa Tsoong 

Perennial. Stem 1, erect, 7—20cm, simple or rarely sparsely branched, with 
few linear scales at base, with 4 rows of appressed hairs. Leaves radical and 
cauline; radical leaves petiolate (petiole to 20mm), smaller than cauline and 
often withered, lamina ovate, 5--7 x 3—4mm:; cauline leaves 1-3 pairs, opposite. 
very shortly petiolate or upper pair subsessile. lamina oblong-lanceolate or 
lanceolate, 12-35 x 7-12mm, pinnatipartite with 6—12 pairs of oblong, incised- 
crenate or -serrate segments; both surfaces sparsely covered with white scurfy 
scales, especially along midrib. Flowers in a terminal + contiguous inflorescence 
with a remote pair of flowers in axils of upper leaf-pair. Calyx 6.5—-8mm, 
subcylindrical; teeth 5 (upper smallest, sometimes absent). triangular-lanceolate. 
entire. Corolla lavender pink or red with darker throat and darker spots and 
striations; tube 10-12mm, bent forwards and inflated in upper ¥3. glabrous: 
galea almost erect, 3-4mm, without beak: lower lip shortly stipitate, c 8 x 
13mm, deeply 3-lobed, lateral lobes suborbicular, c 6—6.5 x 6—6.5mm, middle 
lobe broadly obovate, c 6-7 x 5.5—6mm, all entire. Filaments all densely pilose. 
Capsule not known. 

Bhutan: C — Thimphu district (Lunama Tso). Tongsa district (Rinchen Chu, 
Omta Tso). Grassy and open stony hill slopes and grass-covered cliff-ledges. 
4300-4725m. July-August. 

Endemic to Bhutan. 
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Ser. 5. Graciles Maximowicz 

Annual, but stems rigid, often woody and tall. Leaves cauline, opposite or in 
whorls of 4; lamina pinnatifid to pinnatipartite. Inflorescence an interrupted 
raceme, lax. Corolla pink to purple; tube straight, glabrous, galea strongly 
decurved at middle, anther-bearing part porrect, ending in short, slightly fal. 
cate beak. 


6. P. gracilis Bentham 

Rather coarse annual herb. Stem erect, 10—90cm or more, usually + much- 
branched, shortly pubescent to shortly villous with hairs in 2 or 4 rows. Leaves 
opposite or in whorls of 4; petioles of lower ones 5—15mm, upper sometimes 
sessile; lamina lanceolate-oblong, oblong, oblong or ovate, 10-40 x 5-20mm, 
pinnatifid to pinnatipartite with 4-8 pairs of oblong-linear, acutely incised- 
serrate segments, sparsely white-pilose on both surfaces or glabrous. 
Inflorescence a lax terminal raceme of 3-10, 2- or 4-flowered whorls. Bracts 
similar to leaves but shorter and broader. Pedicels 0.5—2mm. Calyx tubular, 
3-6 x 2-2.5mm; tube membranous, sparsely white-lanate or glabrous, with 5 
subequal lobes at apex; lobes either broadly triangular to semi-orbicular and 
obtuse, or oblong-ovate, reflexed and acute-dentate at least near tip, ciliate on 
margin and in upper part within. Corolla pink or rose, often with white throat, 
10-18mm; tube 4—9mm, straight, 1.2-1.5 x calyx, glabrous; galea strongly 
decurved at middle, erect part 2—3mm, anther-bearing part c 2mm broad, 
gradually narrowed into slender porrect beak 4—7mm with obtuse, truncate, 
sometimes shallowly 2-lobed or emarginate apex; lower lip + longer than galea, 
7-10 x 7-10mm, 3-lobed, middle lobe orbicular, 2.5-3 x 2.5—3mm, lateral 
lobes reniform or semi-orbicular, 5-7mm wide. Stamens inserted near middle 
of tube; filaments all glabrous; anthers elliptic or oblong, 1.2-1.6 x c 0.6mm, 
thecae acute at base. Capsule ovate or narrowly ovate-oblong, 6-10 x 3—4mm, 
acuminate at apex. Seeds ellipsoid-reniform, rather short and broad, yellowish- 
grey, reticulate with c 10 curved rows of rather square lacunae. 


1. Calyx teeth shallowly triangular or semi-orbicular, usually broader than 


long; beak of galea 4—5mm ........ 0.00... cece cece eens a. subsp. stricta 
+ Calyx teeth oblong-ovate or ovate-triangular, usually longer than broad; 
beak of galea (S—)6-—7mm ............. 0. ccc ccc ccc ee eee b. subsp. macrocarpa 


a. subsp. stricta (Prain) Tsoong; P. gracilis Bentham var. gracilis fm. stricta 
Prain. Fig. 98c—d. 

Bhutan: C — Thimphu, Punakha, Tongsa and Bumthang districts, N — Upper 
Mo Chu district; Darjeeling: Char Churabhandar, Darjeeling, Jalapahar etc., 
Sikkim: Lachung; Chumbi: Galing, Chumbi, Phari. Open rocky hillsides and 
rough grassland; 1800—4200m. June—September. 

Subsp. gracilis appears to be confined to the W Himalayas; it has bracts 
longer than the flowers which they subtend but otherwise closely resembles 
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subsp. stricta. Subsp. stricta has been subsumed within subsp. gracilis by some 
authors, however. 


b. subsp. macrocarpa (Prain) Tsoong; P. gracilis var. macrocarpa Prain, P. bru- 
noniana Pennell, P. pennelliana Tsoong nom. superfi. et inval. 

Bhutan: C - Thimphu, Punakha, Tongsa, and Mongar districts, N — Upper 
Bumthang Chu district (Pangothang); Darjeeling: Phalut, Tonglu etc.; Sikkim: 
Changu; Chumbi: Chumbi, Taong-shong. Rough grassland and clearings in 
Abies and Picea forest; 2900—3600m. July-August. 

Here treated as a subspecies of P. gracilis, following Yang et al. (429), 
although most recent Floras regard it as a distinct species (usually as P. 
pennelliana). 


7, P. instar Maximowicz 

Annual with very short straight roots. Stems erect, 20-50cm, simple, very 
sparsely and shortly white-crispate-pubescent, sometimes nearly glabrous. 
Radical leaves rapidly withering and usually absent at flowering time; petiole 
to 10mm, lamina ovate or ovate-lanceolate, to 20 x 16mm, obtuse, pinnate 
with 4-6 pairs of petiolulate segments; segments oblong-linear, to 10 x 4mm, 
pinnatifid and runcinately acute-dentate, white-furfuraceous beneath. Cauline 
leaves remote, in whorls of 4; petiole |—-4mm: lamina oblong-linear or oblong- 
lanceolate, obtuse, 10-20 x 3-8mm, sparsely white-pilose above, white- 
furfuraceous beneath. Inflorescence a terminal raceme of 3-6, 4-flowered whorls, 
lower whorls + remote. Bracts leaf-like, subsessile, exceeding calyces. Calyx 
urceolate-tubular, 4—5.5mm, sparsely pilose or almost glabrous, 5-lobed at apex; 
posterior lobe setaceous, other 4 oblong, c 1—2mm, crenate-dentate towards 
apex, becoming reflexed. Corolla reddish-purple. 12—15mm, microscopically 
glandular-punctate; tube straight, 5-6mm (scarcely exceeding calyx), glabrous: 
galea strongly decurved at middle, erect part c 2mm, anther-bearing part porrect., 
c2.5 x 1.8-2.2mm, gradually narrowing into slender beak c 2.5—3.5mm which 
is very slightly declinate but curved upwards at extreme tip: apex of galea 
truncate, acute; lower lipc 5 x 8mm, subequalling galea, deeply 3-lobed, middle 
lobe obovate, lateral lobes obovate-orbicular, all glabrous on margins. Stamens 
inserted near middle of corolla tube: all filaments glabrous: anthers ellipsoid. c 
1.2 x 0.8mm, thecae acute at base. Capsule oblong-ovoid. 8-12 x 4—5m. 
acuminate. Seeds ovoid, yellowish-brown, reticulate. 

Sikkim: Onglakthang, Peykiong La. Rhododendron scrub, 3660—4200m. 
July-August. 

Few collections known. 


Ser. 6. Myriophyllae Maximowicz 

Perennial. Leaves basal and cauline. the basal withering very early: proximal 
cauline leaves opposite, distal ones in whorls of 3—4; lamina pinnatisect. 
Inflorescence an interrupted spike: flowers whorled. Calyx lobes 5. Corolla 
yellow; tube erect, slightly bent near apex, glabrous: galea bent apically, beaked. 
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8. P. alaschanica Maximowicz 

Perennial from slender woody root-stock. Stems several, branching from base, 
erect or outer ones widely decumbent, 5—35cm, densely and finely appressed 
white-hirsute. Radical leaves withering early. Cauline leaves petiolate; lamina 
linear-oblong in outline, 20-45 x 5—13mm, pinnatisect with 5—8(—12) pairs of 
very narrow serrate segments 2-10 x 0.4—-0.7mm which often have + callous. 
whitish margins, glabrous. Inflorescence an interrupted spike of usually 5-8 
whorls, lower ones becoming distant in fruit. Lower bracts leaf-like, upper ones 
with membranous entire base and lanceolate, pinnatilobed and serrate upper 
half. Flowers subsessile. Calyx ovoid, membranous, c 11mm, 10-veined, hirsute 
or villous, with 5 teeth; posterior tooth deltoid and entire, others lanceolate and 
shallowly serrate. Corolla yellow, c 25mm; tube c 11—12mm, equalling calyx, 
glabrous; galea with erect part c 4mm, slightly bent backwards with respect to 
tube, anther-bearing part inflated and arcuate-incurved, narrowed to short, 
straight, porrect, narrowly conical beak 1—3mm with truncate entire apex; lower 
lip 9-11 x 10-12.5mm, lateral lobes c 9mm wide, bent upwards, much larger 
than the flat, forwards-directed, very small, suborbicular central lobe c 2-2.5 
x 2.3-2.7mm. Stamens inserted opposite top of ovary; anterior filaments hirsute 
(rarely all glabrous); anthers c 2 x 0.6mm, thecae obtuse at base. Capsule 
broadly ovoid, c 11mm, acuminate. Seeds ovoid, c 3 x 1.8mm, pale, testa 
rugose and deeply reticulate. 


1. Leaf segments 2—4mm, with conspicuous, whitish thickened margin 
a. subsp. tibetica 
+ Leaf segments (4—)5—10mm, with no or very indistinct pale, unthickened 
TALON eet cxha tate cetceea coer a deena Dee oa ee b. subsp. alaschanica 


a. subsp. tibetica (Maximowicz) Tsoong 

Plant 5—20cm, at least some stems strongly decumbent. Most leaves opposite. 
20-25 x 5—7.5mm. Leaf segments 2—4mm, straight, with conspicuous whitish, 
thickened margins. Calyx villous. Beak of galea c Imm. 

Chumbi: Do-tho. Open hillsides and alpine plateaux, 4265—4573m. July- 
August. 

A collection from Tibet north of Lhasa (Ludlow & Sherriff 11138) differs 
from other material of this subspecies (and subsp. a/aschanica) in having all 
filaments glabrous (not the anterior pair hirsute). The name P. alaschanica 
subsp. tibetica was misapplied by Yamazaki (135) to P. anas Maximowicz 
subsp. nepalensis (Yamazaki) Yamazaki, which belongs to ser. Cheilanthifoliae 
and has pink corollas with darker beak. 


b. subsp. alaschanica 
Plant 25—35cm; stems erect or ascending. Most leaves in whorls of 3—4, 30-45 
x 7-13mm. Leaf segments 4-10mm, at least the longer ones typically slightly 
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curved near apex; margin not or hardly thickened, not whitish. Calyx hirsute. 
Beak of galea 1.5—3mm. 

Sikkim: Naku Chhu (113), Lhonak (113). Alpine meadows and rocky slopes, 
2590-3261m. June-September. 

(The above ecological information refers to material from Gansu and E 
Tibet.) 

The records of this subspecies from Sikkim require confirmation; they are 
more likely to belong to subsp. tibeticu. Subsp. alaschanica seems to be a taller, 
more erect plant of considerably lower altitudes than subsp. tibetica. It occurs 
in Mongolia, on the Tibetan plateau, and in the Chinese provinces of Gansu, 
Nei Mongol, Qinghai and Ningxia; with such a distribution it would seem 
unlikely to be present in Sikkim. 


Ser. 7. Semitortae Prain 

Perennial (our sp.). Radical leaves withering early; cauline in whorls of 4—6, 
lamina pinnatipartite. Inflorescence a long spike; flowers whorled. Calyx lobes 
5, teeth subequal (our sp.). Corolla bicoloured (white/purple); tube erect, glabr- 
ous; galea bent apically, produced into a long, slender, coiled beak (in our sp. 
S-shaped ). 
9. P. oliveriana Prain; P. oliveriana subsp. lasiantha Tsoong 

Tall perennial 30—7S5cm. Stem rather stout, minutely pubescent on 2 sides. 
Radical leaves withering early. Cauline leaves in whorls of 4-6; petioles S—1 5mm, 
erecto-patent; lamina lanceolate, oblong-lanceolate or ovate-lanceolate in out- 
line, 25-60 x 6-20mm, pinnatipartite with winged rachis and 7-15 pairs of 
segments; segments oblong-lanceolate, pinnatifid, each pinnule with short fine 
mucro. Inflorescence opening upwards from below. of 5-7 distant 4-flowered 
whorls and a contiguous upper portion of several whorls. Bracts of lowermost 
1-2 whorls leaf-like and pinnatifid, those of upper whorls linear, dentate. 
Flowers sessile. Calyx c 5mm, campanulate, 5-toothed, teeth subequal. each 
with 2-3 minute sharp teeth towards apex. Corolla with white tube and rich 
magenta-purple lobes and galea, 14-16mm; tube 5-7mm, only slightly exceeding 
calyx, glabrous: galea with short erect lower part. inflated at top of hood and 
produced into a long shallowly S-shaped beak, deflexed upwards, with acute, 
entire tip. 

Chumbi: Natu La—Champitang. Phari. Lush grassland and scrub, 2900- 
3400m. June-July. 

Habitat details refer to Tibetan plants, mostly previously referred to subsp. 
lasiantha; this subspecies was reduced to synonymy within P. oliveriana by Yang 
et al. (429). 


SECT. 2. Sigmantha Li 
Description as for the only series in our area. 


Ser. 8. Verticillatae Maximowicz 
Perennials (ours). Radical leaves clustered, sometimes withering early (P. 
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diffusa), cauline in whorls of 3—5 with the lowest leaves sometimes opposite: 
lamina pinnatifid or pinnatipartite. Inflorescence a raceme or spike; flowers 
whorled. Calyx lobes 5 (our spp.), posterior one small and often setaceous. 
Corolla mainly pink; tube decurved basally and often sigmoid, glabrous or 
glandular-punctate; galea without ventral teeth or beak. 


10. P. roylei Maximowicz; P. verticillata sensu F.B.I. non L. Fig. 98g-h. 

Perennial with tapering, fibrous roots. Stems |—numerous from base, erect or 
ascending, sometimes from prostrate or decumbent base, 2—22cm, sparsely to 
densely pubescent with hairs present all round or, if mainly in 4 rows, with few 
hairs between rows. Leaves clustered and opposite near base, in few whorls of 
3-4 on stem; petioles of lowest leaves 10-40mm, glabrous or white-pubescent: 
lamina linear-lanceolate or lanceolate-oblong, 8-30 x 2—7mm, pinnatifid or 
pinnatipartite with 6—10 pairs of segments; segments shortly oblong or oblong- 
lanceolate, acute, doubly incised-serrate with acute teeth. Inflorescence a short 
rather condensed terminal raceme of 2—5 4-flowered whorls. Bracts leaf-like, at 
least as long as calyx, with broadened, marginally white-pilose petioles. Calyx 
+ tubular-campanulate, c 6mm; tube membranous, prominently 10-veined, 
5-lobed; posterior lobe setaceous, lateral lobes obovate-oblong, 1.5-3 x 
0.7—1.5mm, acute-serrate towards apex. Corolla reddish-pink or reddish-purple, 
15—25mm,; tube 8—13mm, decurved at mouth of calyx, almost same diameter 
throughout, microscopically glandular-punctate, otherwise + glabrous; galea 
subequalling or shorter than lower lip, slightly arched towards apex, 4-10 x 
1.5-2.5mm, with truncate apex; lower lip 7-10 x 8-—20mm, + longer than 
galea, 3-lobed, lateral lobes reniform, middle lobe orbicular, all glabrous. 
Stamens inserted at top of ovary; filaments all glabrous; anthers ellipsoid, c 2 
x 1.2mm, thecae acute at base. Capsule oblong-ellipsoid, 10-11 x 4—5mm, 
shortly and obliquely acuminate. Seeds ovoid, c 1.25mm, testa pale, distinctly 
reticulate. 


1. Corolla 20-—25mm, galea 8—10mm, lower lip 15—20mm wide 
c. var. speciosa 


+ Corolla 15—20mm, galea 4-7(—9)mm, lower lip 8—12mm wide............ 2 
2. Galea only about half as long as lower lip.............. b. var. brevigaleata 
Galea about % length of lower lip or subequal to it........... a. var. roylei 


a. var. roylei 

Bhutan: N — Upper Mo Chu, Upper Pho Chu, Upper Bumthang Chu, Upper 
Kuru Chu and Upper Kulong Chu districts: Sikkim: Bikbari-Chaunrikhiang. 
Goechar La, Samiti etc. Chumbi: unlocalised (collected for King). Alpine peat 
meadows and grassy mountain slopes, 3960-4880m (ascending to 5500m in 
Nepal). June—September. 

Occasional variants occur with stem hairs mainly in 4 rows (e.g. AGSES 228 
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from Sikkim). These can be difficult to distinguish from P. diffusa except by the 
glabrous anterior filaments. 


b. var. brevigaleata Tsoong 

Bhutan: N — Upper Kulong Chu district (Me La). Alpine streamsides and 
Rhododendron moorland, 3960—4270m. July-August. 

Also in Tibet. 


c. var. speciosa (Prain) Yamazaki; P. roylei subvar. speciosa Prain, P. roylei 
subsp. megalantha Tsoong, P. rupicoloides Yamazaki, P. saipalensis Yamazaki 

Sikkim: Peykiong La. Here reaching the limit of its range: more frequent in 
C and E Nepal. 


11. P. diffusa Prain subsp. diffusa 

Perennial; root-stock unbranched, vertical, with fibrous rootlets. Stems 
6-45cm, erect or less commonly decumbent, shortly pubescent with 4 rows of 
hairs. Radical leaves soon withering, cauline in whorls of 4: petioles 5—10mm: 
Jamina ovate or ovate-oblong in outline, 8-40 x 4—-16mm, pinnatipartite with 
5-8 pairs of segments; rachis narrowly winged between segments especially on 
largest leaves; segments oblong or ovate-oblong, acutely incised-serrate, sparsely 
pubescent above and beneath. Inflorescence subcapitate and condensed in flower 
(lowest whorl sometimes + remote), of up to 8 whorls each of 4 flowers, axis 
pilose with 4 rows of rather long weak hairs; internodes considerably elongating 
in fruit. Bracts leaf-like, shortly petiolate, + longer than calyx, reticulate-veined 
beneath. Flowers subsessile, pedicels to 2mm in fruit; lowest flowers opening 
first. Calyx campanulate, 5.5-6mm, membranous, inflated especially in fruit, 
10-ribbed, very finely reticulate between ribs; teeth 5, posterior one smallest, 
triangular, entire, other 4 minutely crested. Corolla 15—20mm, pink with whitish 
tube, throat whitish with purple streaks; tube c 10mm, sigmoid, gradually 
broadening upwards from a narrow base, glabrous: galea shorter than lower 
lip, erect, 3.5-5mm, truncate at apex; lower lip c 4-6 x 7—10mm, 3-lobed: 
lobes widely spreading, laterals broadly orbicular. 3-4 x 3-—4mm. middle lobe 
orbicular, 2-3 x 2—3mm, all entire and glabrous. Stamens inserted at top of 
ovary: 2 anterior filaments pilose. other 2 glabrous: anthers elliptic, c lmm, 
thecae acute at base. Capsule narrowly lanceolate, 12 x Smm, acute. reticulate. 

Bhutan: C - Thimphu district (near Darkey Pang Tso), Mongar district 
(Thrumse La), N — Upper Kuru Chu district (Singhi). Upper Kulong Chu 
district (Shingbe); Sikkim: Mt Tankra, Ningbil. Tong etc. Usually by streams, 
in Abies/Rhododendron or Picea forest and on damp. sometimes boggy ground 
on open hillsides, 3050-4573m. May—August. 

Subsp. elatior Tsoong. which occurs in SE Tibet (Kongbo province), is weakly 
delimited by its larger leaves, calyces and corollas; the specimen from Thrumse 
La approaches this in leaf size but the corollas are no larger than in other more 
typical specimens of subsp. diffusa. 
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Sometimes difficult to distinguish from P. roylei, especially from forms of that 
species with stem hairs mainly in 4 rows. The galea is usually shorter and the lower 
lip smaller; the most diagnostic character is the pilose anterior filaments. 


12. P. nana C.E.C. Fischer 

Dwarf, densely caespitose perennial. Stems |.5—4cm, glabrous below, spread- 
ing-pubescent above. Leaves mostly towards base, each stem with a lower 
opposite pair and a whorl of (3—)4(—5) further up; petioles 5—15mm, white- 
pilose; lamina oblong or linear-oblong in outline, 4-10 x 1.5—3mm, pinnatifid 
with 3-6 pairs of oblong to subrotund, lobulate segments, sparsely white-pilose 
above and beneath. Inflorescence a terminal, subcapitate raceme of 2 or 4 
flowers. Bracts leaf-like with broad membranous petioles. Pedicels 1-3mm. 
Calyx tubular-campanulate, 56mm, tube membranous with 10 dark veins; teeth 
5, posterior one small and setaceous, others narrowly oblong, obtuse, entire, 
rather thick. Corolla crimson with whitish throat; tube c 10mm, abruptly bent 
and narrowed below, slightly broadened below throat, glabrous below, minutely 
glandular-punctate above; galea erect, c 5mm, straight, with obtuse truncate 
apex; lower lipc 6 x 8—-9mm, lateral lobes c 3.5mm wide, middle lobe suborbicu- 
lar, c 2.5-3 x 3—3.5mm, emarginate, all lobes with denticulate, glabrous mar- 
gins. Stamens inserted near base of corolla; all filaments glabrous; thecae tapered 
to obtuse base. 

Bhutan: N — Upper Bumthang Chu district (Dole La, Marlung). Grassy 
swards on peaty open hillsides, 3963—4573m. Late June—late August. 

Surprisingly rare (or under-collected) given its wide distribution outside 
Bhutan (from Nepal to Myanmar (Burma)). 


SEcT. 3. Brevispica R.R. Mill (378); sect. Brachystachys (Tsoong) Yamazaki 
nom. inval. 
Description as for only series in our area. 


Ser. 9. Collatae Prain 

Low perennials, caespitose. Leaves mostly basal; cauline 1 opposite pair: 
lamina pinnatisect. Flowers few. Calyx lobes 5, posterior one linear. Corolla 
pink; tube straight (our sp.), hairy; galea with 2 marginal teeth near apex on 
ventral side, beakless. 


13. P.collata Prain. Fig. 98a—b. 


Delicate low perennial (1—)2—12cm; roots slender, fleshy; crown covered with 
scales. Stems erect, very slender, 0.5—1mm diameter, broadest just below flowers, 





Fic. 98. Scrophulariaceae. a—p, flower and inner face of dissected calyx of Pedicularis species: 
a-b, P. collata (a x 2, b x 4); c-d, P. gracilis subsp. stricta (c x 3%, d x 4%): e-f. P. 
ludlowiana (e x 3, f x 4); gh, P. rovlei (g x 3, h x 5): i-j, P. xvlopoda (i x 3,5 x 4): kel. P. 
mollis (k x 3,1 x 4): m-n, P. integrifolia (m x 2. x 3): 0-p, P. schizorrhyncha (x 3). Drawn 
by Glenn Rodrigues. 
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glabrous. Radical leaves 2 or 4, petioles filiform, 20-90mm, glabrous; cauline | 
pair, opposite, petioles slightly thicker, c 10mm; laminas of all leaves oblong. 
lanceolate or ovate-oblong, 6-30 x 4.5-16mm, pinnatisect with 4—7 pairs of 
ovate, pinnatifid segments, glabrous above and beneath. Flowers 1—3; pedicels 
2—8mm; bracts leaf-like. Calyx rather broadly tubular-campanulate, 7~12mm. 
membranous, glabrous, 5-lobed; posterior lobe linear, |.5—3mm, entire, acute: 
other 4 lobes oblong, entire below and dentate above, 2 laterals c 4mm, twice 
as long as 2 anterior. Corolla pink, c 20—-25mm; tube 11-15 x 3mm, straight, 
sparsely pilose; galea straight with slightly arched apex, suberect (directed 
slightly backwards), with 2 small apical teeth on ventral side, beakless; lower 
lip 10-12 x 14-15mm, glabrous on margins, 3-lobed, lateral lobes reniform, 
8mm, middle lobe obovate-orbicular, c 6 x 6mm, entire. Stamens inserted 
opposite middle of ovary; 2 anterior filaments hirsute, 2 posterior glabrous: 
anthers ellipsoid, c 1.5 x 0.8mm, thecae acute at base. Capsule broadly ellipsoid, 
c6 x 5mm (excluding apex), with long, attenuate-acuminate, curved, very finely 
pointed whiplash-like apex to 5mm. 

Bhutan: C — Punakha/Tongsa district (Dungshinggang), N — Upper Pho Chu 
district (Chojo Dzong), Upper Mangde Chu district (Saga La), Upper 
Bumthang Chu district (Marlung); Sikkim: Goecha La, Lam _ Pokhni, 
Meguthang; Chumbi: Chho La. Among moss on cliffs and ledges, 3960-4725m. 
June-August. 


SecT. 4. Nothosigmantha R.R. Mill (378) 
Description as for the only series in our area. 


Ser. 10. Cheilanthifoliae Maximowicz 

Perennial, caespitose. Radical leaves whorled, clustered, persistent; cauline in 
whorls of 4; lamina pinnatisect. Inflorescence subcapitate becoming spicate at 
least proximally. Calyx teeth 5. Corolla bicoloured (pink/white) or white; tube 
decurved in calyx, glabrous; galea falcate or suberect, toothless, shortly beaked. 


14. P. globifera Hook.f. 

Bushy perennial from + stout, straight, simple or occasionally 2-branched 
root-stock. Stems numerous, (3—)5-—-40cm, erect often with markedly decumbent 
base, or decumbent, or sometimes + prostrate, shortly pubescent with 4 lines 
of white hairs. Radical and cauline leaves in whorls of 4; petioles of lower leaves 
5-30mm, those of cauline shorter, upper whorls + sessile; lamina linear- 
lanceolate in outline, 8-32 x 2-Ilmm, pinnatisect with (7--)9-15 pairs of 
pinnatilobed segments, the lobes with whitish, callous margins, usually at least 
sparsely pilose on both surfaces; rachis not winged. Inflorescence of several 
4-flowered whorls, very condensed and + globose at first, becoming lax at least 
below. Lower bracts leaf-like, upper ones with very broad lower petiolar portion 
tapering upwards and passing into pinnatisect lamina. Pedicels 0.5-2mm, pilose. 
Calyx tubular-campanulate, 7—8mm, tube split to c /% on anterior side, 5-veined, 
villous; teeth 5, oblong or ovate, with 2-4 acute teeth at apex. Corolla either 
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pink with paler, whitish throat or entirely creamy white, 16--20mm; tube bent 
forwards near mouth of calyx, 7-11mm, glabrous; lower part of galea c 8mm, 
slightly inclined backwards then erect, anther-bearing part decurved, c 2mm, 
abruptly narrowed to very short beak c 0.5mm with acute apex; lower lip c 6 
x 9-10mm, equalling or shorter than galea, 3-lobed, latera] lobes reniform, 
4.5-6mm wide, middle lobe oblong-orbicular to orbicular, c 3 x 3mm, all 
glabrous on margins. Stamens inserted near base of tube; all filaments glabrous; 
anthers c 1.8 x 1.2mm, thecae acute at base. Capsule obliquely ovate, c 10 x 
5mm, acuminate. Seeds ovoid, with basal appendage, c 2mm, testa pale and 
distinctly reticulate. 

Sikkim: Donkung (80), Lhonak; Chumbi: Phari, Chelung, Tang La. Most 
frequently on open, usually + dry, grassy hillsides; also on stabilised scree, and 
in scrub jungle, 3660—4570m (—5500m in Tibet). July-September (flowering also 
in May and June in Lhasa area, Tibet). 


SecT. 5. Orthorrhynchus Prain (‘Orthorrhynchae’); sect. Orthorrhynchus (Prain) 
Yamazaki comb. superfl. 

Low perennials or annuals. Cauline leaves, when present, opposite or in 
whorld of 3. Inflorescence racemose, few-flowered. Calyx teeth 5. Corolla tube 
straight; galea shortly beaked. 


Ser. 11. Pseudasplenifoliae Prain (‘Pseudasplenifolia’), ser. Pseudo-asplenifoliae 
in error (426), ser. Pseudorostratae Limpricht 

Low perennials, caespitose. Leaves mainly radical. long-petiolate: cauline 0 
or | opposite pair; lamina pinnatipartite. Inflorescence short, few-flowered, 
flowers in 1-2 whorls. Corolla red or red-purple; tube less than 1% x calyx. 
hairy; galea strongly arcuate, with ventral marginal auricles and short. straight 
beak erose-denticulate at its tip. 


15. P. schizorrhyncha Prain. Fig. 980-p. 

Low, loosely caespitose perennial. Stems 3-7cm, slender, suberect. 
unbranched, reddish, shortly glandular- and eglandular-pubescent below, pilose 
to villous with longer hairs below inflorescence. Leaves mainly in a basal tuft. 
cauline absent or | opposite pair. Radical leaves with long slender petioles 
5—18mm; lamina linear-oblong, 4-20 x 2—S5mm, pinnatipartite with 3-8 pairs 
of ovate or ovate-oblong, acutely incised-serrate segments and narrowly winged 
rachis; surfaces uniformly rather dark green. sparsely white-pilose. Cauline 
leaves, if present, similar but with much shorter petiole slightly broadened at 
base. Flowers 1—4 in 1-2 whorls at top of scape, opening almost simultaneously. 
Bracts leaf-like. Pedicels 0.5—2mm. Calyx tubular-campanulate, membranous, 
5-7 x 2-3mm, split ventrally to about %, 5-lobed: posterior lobe very small. 
others rather broadly oblong, 1-2 x c Imm, with dark tips, crenate-dentate. 
Corolla crimson, 20-25mm: tube 7-12 x c 1.5mm, straight, sparsely pilose 
outside; galea strongly arched, erect part c 3-4mm, arched part 8-9mm. with 
Sparse appressed hairs on dorsal surface, directed forwards + horizontally. 
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gradually tapered to short, truncate beak c 3mm with 3-dentate apex, minutely 
glandular-punctate, ventral margins auriculate; lower lip conspicuous, longer 
than galea, c 8-10 x 9—-13mm, 3-lobed, lateral lobes reniform, c 6 x 7mm, 
indistinctly and remotely dentate, middle lobe orbicular, c 3 x 4mm, all sparsely 
ciliate on distal but not lateral margins. Stamens inserted in middle of corolla 
tube; all filaments glabrous; anthers large (c 1.8-2 x 1I-1.lmm), pale yellow, 
thecae acute at base. Capsule ovoid, c 8 x 4mm, pale whitish-brown, obliquely 
truncate at apex. Seeds subtriquetrous, black, c 1.25mm, very minutely reticulate. 

Bhutan: S — Sankosh district (Lawgu—Paga La), C — Thimphu district (Tremo 
La—Kang La, Paro area, around Darkey Pang Tso), N — Upper Kulong Chu 
district (Me La); Sikkim: Natu La, Kan-ker-teng etc.; Chumbi: Tangkar La, 
Moist cliffs and gullies and in boggy moorland on open hillsides, frequently 
associated with mosses, 3960—4450m. June—September. 


16. P. gammieana Prain; P. flagellaris sensu F.B.I. p.p. and sensu Prain (392) 
p.p. non Bentham 

Perennial with slender rhizome. Stem 6—22cm, slender, arcuate or flexuous, 
unbranched below but with short lateral branches in inflorescence, villous- 
pubescent with brownish-white hairs 0.5—1.5mm tending to arise in small groups. 
Radical leaves with petiole to 30mm, cauline leaves opposite or in whorls of 3 
with petiole 3—8mm; lamina of all leaves ovate in outline, 6-13 x 4—-6mm, 
pinnatipartite with 3—5 pairs of segments, lower segments petiolulate; segments 
ovate-oblong, pinnatifid or + deeply incised-serrate with acute teeth; upper 
surface glabrous, lower surface brownish-furfuraceous. Inflorescence terminal, 
of few axillary flowers; bracts leaf-like. Pedicels 2-3mm. Calyx campanulate, 
7mm, split to c ¥% on anterior side, hirsute, with 5 teeth; posterior tooth 
lanceolate, entire, others with attenuate base and expanded, elliptic, deeply 
incised-dentate lamina. Corolla reddish-purple with darker galea, c 25mm; tube 
14-18 x 1-2mm, more than twice calyx, not dilated upwards, shortly pilose: 
galea inflated, arcuate-incurved, erect part 5—6mm, anther-bearing part c 6 x 
3mm, attenuate into narrow, straight, porrect beak c 4mm with deeply emargin- 
ate apex. Stamens inserted in middle of tube; anterior filaments barbate above. 
Style exserted. Capsule unknown. 

Sikkim: Lang-mang nang-zo, Lachung. 3050-3350m. May—August. 

Endemic to Sikkim, whence it is still known only from the type and one other 
gathering. Prain’s later reduction of this species to synonymy with P. flagellaris 
Bentham of Assam was incorrect; the two are distinct species, distinguished by 
several characters of flowers and indumentum. It is possible that P. flagellaris 
(which belongs to ser. Microphyllae Prain, a series that is otherwise not rep- 
resented in our area) might occur in SE Bhutan but for the present it is not 
included in the Flora treatment. It can be distinguished from P. gammieana by 
the following key: 
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|. All leaf segments sessile; corolla tube 10-13mm, less than 1% x calyx; 
beak of galea indistinct, scarcely 2mm, with bifid apex........ P. flagellaris 
+ Lowest leaf segments petiolulate; corolla tube 14-18mm, at least twice 
calyx; beak of galea c 4mm, with deeply emarginate apex .. P. gummieana 


Ser. 12. Debiles Prain 

Low perennials (sometimes caespitose) or annuals. Leaves basal and cauline, 
the latter opposite or rarely in whorls of 3; lamina pinnatifid to pinnatisect. 
Inflorescence subcapitate or racemose; flowers opposite. Corolla shades of red: 
tube less than twice length of calyx, glabrous; galea decurved at middle, margin 
toothless, beak slender, usually inclined downwards. 

As circumscribed here, this series excludes P. chumbica and P. tenuicaulis 
which were included in it by Yang et al. (429). Both are here placed in ser. 
Flexuosae. Their taxonomic position 1s unclear. 


17. P. confertiflora Prain subsp. confertiflora; P. brevifolia sensu F.B.1. p.p., non 
D. Don 

Low annual with fibrous roots. Stems | or several, 2—20cm (rarely more than 
10cm when in flower), erect or decumbent, white-villous. Radical leaves with 
petioles 4-15mm; lamina lanceolate or oblong-lanceolate, 5-20 x 2-6mm, 
deeply pinnatifid with 4-11 pairs of short, ovate to obovate. incised-serrate or 
-lobed segments; rachis unwinged: upper surface sparsely villous. lower surface 
sparsely white scurfy. Cauline leaves opposite, (1—)2—3 pairs, mainly on lower 
part of stem with | pair at middle or above. Bracts broadly obovate. membra- 
nous below, 3—7-crested above. Flowers conferted in short subcapitate terminal 
inflorescences, sometimes with + remote pair or whorl below. Pedicels 2-Smm. 
Calyx tubular-campanulate, 6-8mm, 10-veined, hirsute or villous; teeth 5. pos- 
terior deltoid, entire, other 4 lanceolate and irregularly dentate above. Corolla 
rich magenta or rose, scented; tube 9-12mm, straight, glabrous: galea with + 
erect part c 2mm, anther-bearing part c 3-4 x 2-2.5mm, minutely glandular. 
gradually tapering into slender, straight or + curved, 6.5-8mm beak which is 
directed downwards and truncately acute at apex: lower lip 8-10 x 10-12mm, 
3-lobed, lateral lobes c 6 x 4.5mm, larger than middle lobe, all entire. sparsely 
ciliate on margin. Stamens inserted near middle of tube: all filaments glabrous: 
anthers c 1.5mm, thecae acute at base. Capsule obliquely ovate, acuminate, c 
10 x 5mm. Seeds ovoid, c 1.3 x 0.8mm, reticulate. 

Bhutan: C — Thimphu district (between Pajoding and the Lakes): Bhutan/ 
Chumbi Chomo Lhari; Sikkim: Lhonak, Kupup, Chho La, Tangkar La. N of 
Zelep La; Chumbi: Phari, Chaerlung. Open grassy slopes and bushy banks. 
3400-4877m. Mid June—September. 

Subsp. confertiflora is distributed from Nepal to China; subsp. parvifolia 
(Handel-Mazzetti) Tsoong is endemic to Yunnan. 
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18. P. paradoxa (Prain) Yamazaki, P. instar Maximowicz var. paradoxa Prain, 
°P. porrecta var. sikkimensis Tsoong nom. inval. 

Low perennial with several short fusiform roots. Stems erect, 5—10cm, simple, 
densely short white-crispate-pubescent all round. Leaves radical and cauline: 
radical leaves several, with petioles 5-10mm, cauline leaves few (1-3 pairs), 
opposite or in whorls of 3, with short petioles 0.5—-2mm; lamina of all leaves 
linear or linear-oblong, 3—8 x 1—3mm, obtuse, white-villous on both surfaces. 
pinnatifid with 4—7 pairs of segments; segments short, oblong-ovate, shallowly 
acute-serrate, reflexed. Inflorescence a short terminal raceme of 1—3 whorls of 
2 flowers. Bracts leaf-like, shorter than calyces. Pedicels 2—6mm. Calyx tubular. 
campanulate, 4—Smm, rather densely white-villous, 5—6-lobed at apex, posterior 
lobe c 0.8mm, setaceous, 2(—3) lateral lobes oblong-ovate, c 1—1.5mm, obtuse, 
subentire except for denticulate tip, 2 anterior lobes smaller, c 0.6—0.7mm, 
obtuse, subentire. Corolla reddish-purple, c 15mm, microscopically glandular: 
tube straight, 6—-7mm, 1.2-1.5 x calyx, glabrous; galea strongly decurved at 
middle, erect part c 2.5mm, anther-bearing part porrect, c 2mm wide, gradually 
narrowing into slender straight beak 4-5mm with slightly broadened, truncate. 
emarginate apex; lower lip c 8 x 10mm, deeply 3-lobed, middle lobe orbicular- 
ovate, lateral lobes reniform, all glabrous along slightly undulate margins. 
Stamens inserted near middle of tube; all filaments glabrous; anthers ellipsoid, 
c 1.4-1.5 x 0.9mm, thecae acute at base. Capsule narrowly oblong-ovoid, c 9 
x 3mm, acuminate with reflexed tip. Seeds with ivory testa and dark interior, 
lozenge-shaped, c 1.2 x 0.5mm, with c 6 longitudinal striae per face and c 12 
rectangular lacunae per row; 2 dorsal longitudinal ridges thickened and wing- 
like. 

Sikkim: Bijan, Meguthang, Lachung Valley, ?7Dzongri. Alpine ridges etc., 
3600-—4400m. August. 

P. porrecta var. sikkimensis Tsoong, a manuscript name for part of material 
on a very mixed sheet of specimens collected by Hooker in Sikkim (K_), seems 
to be unpublished; the specimen bearing the determinavit slip with this name 
closely matches the type of P. paradoxa. 


19. P. heydei Prain 

Low perennial with several slender, fleshy, elongate-fusiform roots. Stems 
branched from base, 3—14cm, erect (sometimes decumbent at base), rather 
densely pubescent or pilose with thin greyish-white often spreading hairs. 
Radical leaves with slender petiole 4-30mm; lamina linear or linear-oblong. 
7-16 x 2-—3mm, pinnatifid or pinnatilobed with 6—15 pairs of segments: seg- 
ments oblong or ovate, those in middle part of lamina + equal, larger than 
basal ones and those towards apex, all shortly pubescent. Cauline leaves 
opposite, usually 3 remote pairs, lower shortly petiolate, upper + sessile, all 
held erect and close to stem; lamina similar to radical leaves. Inflorescence a 
condensed terminal head of 2—3 nodes each with 2 flowers. Bracts ovate or 
broadly ovate, shorter than calyx, entire and membranous below, green and 
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deeply cristate-lobed above. Calyx tubular-campanulate, 4--6mm, villous; teeth 
5, posterior narrowly triangular, 1-1.5mm, subacute, others ovate-oblong, 
|.5-2mm, obtuse. Corolla dark red or crimson; tube 6-7mm, straight, glabrous; 
galea strongly decurved at middle, erect part c 2mm, anther-bearing part c 2mm 
wide, gradually narrowed into slender beak 4-5mm which is directed slightly 
downwards and slightly broadened at truncate apex; lower lip 3-5 x 3.5-S5mm, 
margin erose-undulate, glabrous. Stamens inserted above middle of tube; all 
filaments glabrous; anthers ellipsoid, c 1.2mm, thecae apiculate at base. Capsule 
ovoid, acuminate, 11 x Smm. 

Sikkim: Lhonak. In turf on open hillsides, 4725-5325m. July-August. 

Here reaching its easternmost limit. The Sikkim specimen is slightly less hairy 
than plants from the western Himalaya from where the type was collected. 


20. P. inconspicua Tsoong 

Slender caespitose perennial with filiform roots. Stems several, 11—15cm. 
ascending, shortly white-pubescent with hairs in 2 rows. Radical leaves with 
long filiform petioles 15—55mm; lamina oblong or elliptic in outline, 20-40 x 
10-13mm, pinnatisect with 5-8 pairs of oblong, pinnatifid segments: rachis 
unwinged; upper surface of segments blackish when dry, glabrous; lower surface 
mottled light and dark brown and with + dense white granular indumentum. 
Cauline leaves opposite, 2—3 pairs, remote, similar to radical but lower more 
shortly petiolate, uppermost pair almost sessile. Flowers few, opposite, + sessile. 
lowest pair remote, opening first. Bracts c 7mm, membranous below with 2 
stipitate, ovate, pinnatifid lateral lobes and larger terminal lobe with 2 pairs of 
acute lateral teeth and larger obtuse terminal tooth. Calyx tubular-campanulate. 
c 7mm, 10-veined, loosely white-hirsute; teeth 5, posterior subulate, half as long 
as others, other 4 linear. obtuse and + dilated at tip. c 1.5mm. Corolla deep 
wine-red; tube c 11mm, straight, glabrous; galea with + erect part c 4mm, 
anther-bearing part curved forwards, 3-4.5mm. attenuate into gradually tapered 
straight beak 5—6mm which is slightly inclined downwards: lower lip large. ¢ 12 
x 13mm, 3-lobed, lateral lobes c 8 x 6mm, + twice as large as middle lobe. 
all rounded and entire, ciliate on margin. Stamens inserted near middle of tube: 
anterior filaments thinly pilose, posterior glabrous; anthers 1.8—2mm, thecae 
rounded at base. 

Bhutan: N — Upper Bumthang district (Kantanang). Beside stream on steep 
slope, 3963m. June. 

Endemic to Bhutan. 


Ser. 13. Sikkimenses Yang 

Perennials. Leaves mostly radical and opposite-verticillate, cauline opposite 
or rarely alternate; lamina pinnatisect. Inflorescence racemose; flowers opposite. 
Calyx lobes 5, shorter than the hairy tube. Corolla pink to purple: tube very 
narrowly cylindrical, much longer than calyx: galea without marginal teeth on 
ventral side, with straight beak. 
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21. P. sikkimensis Bonati (non C.B. Clarke in sched.) 

Caulescent loosely caespitose perennial with creeping rhizome and fibrous 
roots. Stems 4—16(-20)cm, decumbent to ascending, slender, rather flexuous. 
glabrous below, sparsely pilose above with brownish hairs. Radical leaves 
numerous, whorled but fasciculate, forming a tuft; petioles 15—90mm, slender, 
sparsely pilose, unwinged; lamina linear or oblong, 10-50 x 5—10mm, pinnati- 
sect with 7-10 pairs of oblong-ovate, pinnatifid or crenate segments, lower ones 
shortly petiolulate; surfaces subglabrous. Cauline leaves 1-2 pairs, opposite or 
rarely alternate, shortly petiolate, lamina triangular, pinnatifid with sessile seg- 
ments. Flowers in a short terminal inflorescence of usually 3 opposite pairs, 
upper 2 conferted, lowest remote. Bracts similar to upper cauline leaves, petio- 
late, 2-3 x calyx. Pedicels 2-6mm. Calyx cylindrical, 5~7mm; tube 3.5—4mm, 
sparsely pilose; lobes 5, subequal, linear-oblong, !.5—2mm, middle lobe acute, 
others dilated and acutely dentate. Corolla pink or purplish-red, 26—30mm: 
tube very narrowly infundibular-cylindrical, considerably elongating during 
anthesis, finally 20-25 x 1—1.5mm, rather densely pubescent; galea with erect 
part 4-6mm, anther-bearing part porrect, falcate, c 6mm, gradually tapering 
into short slightly down-curved beak 2-3mm, beak noticeably broader at its 
proximal end, with non-parallel sides and blunt, fimbriate apex; lower lip 8-9 
x 9-10mm, margins crenate, glabrous. Stamens inserted in upper 'y of tube; 2 
anterior filaments sparsely villous; anthers c 1.5 x 0.8mm, thecae obtuse at 
base. Capsule not seen. 

Sikkim: Tsomgo, Chomnagu. Moist, peaty meadows, 3960-4115m. July- 
early August. 

Otherwise known only from SE Tibet (Deyong La, Kongbo province). 


SeEcT. 6. Asthenocaulus R.R. Mill (378) 
Description as for the only series in our area. 


Ser. 14. Flexuosae Prain 

Caespitose or ascending perennials. Radical leaves tufted, cauline opposite or 
absent; lamina pinnatifid to pinnatisect. Inflorescence a lax raceme or very 
reduced; flowers opposite. Calyx cleft to '4 anteriorly, lobes 5, posterior smallest. 
Corolla pink to red-purple; tube more than twice as long as calyx (except P. 
tenuicaulis), straight, usually pilose; galea bent at right angles, toothless. with 
slender porrect beak. 


22. P. chumbica Prain 

Dwarf caespitose perennial. Stems 2—6cm, slender, erect, glabrous. Radical 
leaves with petioles to 15mm; lamina ovate-oblong, 6-10 x c 3mm, pinnatisect 
with 5-10 pairs of contiguous sharply serrate segments, teeth tapering to sharp. 
curved point; upper surface sparsely white-pilose, lower surface white-scurfy. 
Cauline leaves 0 or 1 opposite pair, subsessile or with petiole to 5mm, lamina 
oblong, pinnatisect with 4-5 pairs of segments similar to radical. Bracts 
leaf-like. Flowers 2, opposite and terminal; pedicels 3-6mm. Calyx 
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cylindrical-campanulate, cleft in upper 13, 6--6.5mm, 5-toothed, upper tooth 
linear and entire, others narrowly lanceolate, cristate at apex, + glabrous. 
Corolla reddish-purple; tube narrowly cylindrical, 16-20mm x c¢ 1.2mm, 
straight, sparsely pilose outside; galea with erect part 2.5-3mm, anther-bearing 
part minutely glandular, arched, somewhat inflated, incurved, c 4mm, tapering 
to a slender beak c 6.5mm which is entire and acute at apex; lower lip 3-lobed. 
c7 x 12-14mm, lateral lobes at c 90° to middle lobe, all subequal with sparsely 
ciliate margins. Anterior stamens inserted near middle of tube, posterior near 
top of ovary, all filaments glabrous. Capsule lanceolate, 10.5-14 x 4.5-6mm, 
obliquely acute or shortly acuminate, c twice calyx. Seeds with ivory testa and 
blackish interior, oblong-ellipsoid, obliquely tapered to obtuse apex, with short 
basal peg-like appendage, testa striate and hollow-reticulate with c 9-10 con- 
spicuous longitudinal striae per face and c 25 rather square lacunae per row. 

Sikkim: Sherabthang, Tankra La; Chumbi: Za-ne-gang. Put-lo, Natu 
La-Champitang. 3353-4573m. July-August. 

The description of seeds is based on material from SE Tibet. A very rarely 
collected species, very similar to P. schizorrhyncha of sect. Orthorrhynchus ser. 
Pseudasplenifoliae in its leaves, but our sp. can be distinguished by its glabrous 
stems and entire, not 3-toothed, beak of the galea. Yang er a/. (429) place it in 
series Debiles, which belongs to sect. Orthorrhynchus. 


23. P. flexuosa Hook.f.; P. sikkimensis C.B. Clarke in sched. non Bonati 

Perennial. Stems numerous, 6—30(-—40)cm, ascending, unbranched, slender, 
thinly pilose throughout. Radical leaves forming a loose tuft, with very slender. 
pilose petioles 30-140mm; lamina ovate-oblong or linear-oblong, 20-90 x 
10-25mm, pinnatipartite with 5-10 pairs of lanceolate or oblong-linear, pinnati- 
lobed, acutely serrate segments, sparsely pilose. Cauline leaves opposite, with 
shorter petioles and shorter, more ovate lamina than radical ones. Flowers in 
lax, terminal, leafy, spike-like racemes sometimes with few solitary axillary 
flowers below. Bracts petiolate, similar to cauline leaves. Pedicels 2.5-6mm. 
Calyx tubular, 8.5-10mm., posterior lobe c 1.5mm, setaceous, others c 3.5mm. 
acutely serrate with mucronate teeth. Corolla pink to reddish-purple: tube 
(12-)17-25(-45) x c 1.5mm, straight, shortly pilose outside: galea strongly 
decurved at middle, erect part 3-4mm, anther-bearing part c 2.5mm wide, 
minutely glandular-punctate, tapering to 4-6mm horizontal beak truncate and 
emarginate at apex: lower lip 3-lobed. 10-12 x 12—14mm. lateral lobes reniform. 
c6-7 x 8-10mm, middle lobe orbicular, 4-5 x 4-Smm. Stamens inserted near 
top of tube; anterior filaments sparsely hairy, posterior glabrous: anthers oblong. 
c 1.8mm, thecae obtuse at base. Capsule oblong-lanceolate. 9-14 x 3-4mm. 
acuminate. Seeds blackish, irregularly ellipsoid, 1.2-1.5 x c¢ 0.7mm, minutely 
verruculose, with very faint longitudinal ridges. 

Bhutan: C — Thimphu district (Pajoding. Bela La, Motithang etc.). 7Mongar 
district (Sawang—Dzulu ( Upper Kuru Chu district )), N- Upper Mo Chu district 
(Gasa—Pari La); Sikkim: Dzongri, Changu, Lhonak etc.: Chumbi: Yatung. 
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unlocalised (Cooper collection). Tsugau, bamboo, Rhododendron and Mossy 
Abies/Juniperus or mixed conifer forest, open hillsides, peaty meadows, 2135. 
4270m. Late June—September. 

Plants from Nepal with corolla tube 40—-45mm have been distinguished as 
var. longituba Tsoong, but do not appear to occur in Bhutan or Sikkim, where 
the corolla tube is generally less than 25mm long. Clarke applied the name Pp 
sikkimensis to a specimen of P. flexuosa that he collected at Dzongri (Clarke 
25850, K). This name was never validly published and the epithet was later 
used by Bonati for a different species (species 21 here). 


24. P. tenuicaulis Prain 

Perennial. Stems 5—30cm, decumbent or ascending, glabrous. Radical leaves 
in a tuft, long-petiolate (petiole to 8cm), lamina ovate-oblong, 20-30 x 10mm, 
pinnatifid with 6-8 pairs of serrate-dentate segments, glabrous. Cauline leaves 
opposite, petiolate (petiole 20-40mm), lamina similar to radical leaves. Bracts 
leaf-like but often slightly larger, petiolate, glabrous but white-furfuraceous. 
Flowers axillary, lower remote, upper conferted; pedicels 4-6mm. Calyx cam- 
panulate, c 7.5mm, glabrous, cleft in upper 43; teeth 5, posterior one subulate, 
others ovate-lanceolate, all entire. Corolla crimson; tube 8—9mm, hardly longer 
than calyx; galea with erect partc 4 x 2mm, anther-bearing part c 5 x 2.5mm. 
somewhat inflated at right angles to erect part, produced into deflexed-porrect 
beak c 5mm with entire apex; lower lip 3-lobed, c 11mm broad, lateral lobes 
rounded, middle lobe smaller. Stamens inserted in middle of tube, anterior 
filaments barbate. Capsule lanceolate, 10-13 x 4mm, straight, acuminate. Seeds 
ovoid, blackish, c 1.5 x 0.75mm, minutely reticulate. 

Sikkim/Nepal border: Bijan; Chumbi: Tangkar La, Pan-ka-be-see-mo. Open 
hill slopes, 3353—3660m. July-August. 

A Pantling collection from Peykiong La, included here by Prain (388), was 
excluded in his later account (389). 


SECT. 7. Elephanticeps Yamazaki 
Description as for the only series in our area. 


Ser. 15. Integrifoliae Prain 

Caespitose perennials drying black. Leaves mainly radical; cauline opposite. 
sessile; lamina undivided, crenate-margined. Inflorescence of 1-2 pairs of 
opposite flowers. Calyx lobes 5, posterior smallest. Corolla dark red: tube about 
1% x calyx, with sessile glands; galea erect then strongly decurved, toothless, 
suddenly narrowed into long beak which is down-curved distally and resembles 
an elephant’s trunk. 


25. P. integrifolia Hook.f. Med: Langna. Fig. 98m-n. 

Caespitose perennial from stout fleshy root-stock. Stems several, 3—16cm. 
decumbent below, finally ascending or suberect, densely and shortly white- 
hirsute. Leaves mainly radical, cauline opposite, 2—3 pairs. Radical leaves 
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clustered, petiole 5-18mm,; lamina linear-lanceolate, 10-45 x 3-6(-8)mm, 
undivided, obtuse or subacute, base attenuate, margin reflexed, crenate (cren- 
ations sometimes purple-tinged ); upper surface shortly hirsute, lower surface 
with white scurfy scales mainly on crenations. Cauline leaves narrowly oblong, 
sessile, 10-14 x 4-7mm, crenate-dentate. Flowers in 1-2 opposite subsessile 
pairs, lower pair opening first. Bracts with broad, very short petiole; lamina 
broadly ovate or orbicular-ovate, 9-10.5mm, crenate, convex, cradling calyx, 
shortly hirsute outside, glabrous inside. Calyx tubular, 12-15 x 3—4mm, densely 
hirsute, 5-lobed; posterior lobe ovate, c 2 x 1.5mm, other 4 oblong or oblong- 
lanceolate, c 4 x 1.5-2mm, obtuse, shallowly crenate to subentire, hirsute. 
Corolla rich wine-red or magenta, with whitish tube; tube cylindrical, 17-22 x 
0.9-1.5mm, straight, sparsely sessile-glandular; galea erect for c 3mm, then 
strongly decurved, anther-bearing part c 6-7 x 4.5—Smm, ventrally slightly 
inflated, apex suddenly narrowed into long beak; beak c 16mm, directed for- 
wards at slight upwards angle, suddenly curved downwards at c 90° just beyond 
middle, with truncate tip; lower lip shorter than galea (including its beak), 
10-11 x 15-18mm, 3-lobed, lateral lobes rhomboid, c 10 x 7-8mm, middle 
lobe suborbicular, 5.5 x 6mm, all entire and glabrous. Stamens inserted at top 
of corolla tube; all filaments villous (mainly near middle); anthers oblong, c 3 
x 1.5mm, thecae obtuse at base. Capsule ovoid-ellipsoid, c 11 x 5mm. paper- 
white, acute at apex, valves strongly diverging after dehiscence. Seeds not seen. 

Bhutan: C — ?Thimphu district (Barshong—Lingshi), N — Upper Mo Chu 
district (Lingshi, Zambuthang); Sikkim: Thanggu: Chumbi: Phari, Chelung, 
Kalaeree. Alpine meadows and open grassy hillsides. 3660-4877m. July— 
September. 


SECT. 8. Cryptorhynchus Yamazaki 
Description as for the only series in our area. 


Ser. 16. Ludlowianae Tsoong 

Stout caespitose perennial. Leaves mainly radical; cauline opposite, short- 
stalked; lamina bipinnatisect or bipinnatipartite. Inflorescence a dense short 
spike; flowers opposite. Calyx lobes 5, posterior tiny, subulate. Corolla reddish; 
tube subequalling calyx, thinly pilose within near throat. otherwise glabrous; 
galea bent at right angles, toothless, scarcely beaked. 


26. P. ludlowiana Tsoong. Fig. 98e-f. 

Sturdy caespitose perennial from stout fleshy root-stock. Stems 1—4, 8-20cm. 
arcuate-ascending or suberect, densely pilose with long pale brown hairs. Leaves 
mainly radical, cauline opposite, usually 2 pairs. Radical leaves with 20—35mm 
petiole; lamina ovate-elliptic in outline. 35-70 x 15-25mm, bipinnatisect or 
bipinnatipartite with 15-20 pairs of primary segments: rachis winged, with small 
interlobes between segments: primary segments oblong-lanceolate in outline, 
each with 3—5 pairs of secondary segments: surfaces with long brownish setae 
and sparse, small white scales: tips of segments tinged purple when young. 
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Cauline leaves much smaller, shortly petiolate; petioles of upper pair more 
strongly dilated at base than lower pair; lamina 11-20 x 6-10mm, pinnatiseg, 
with 6—9 pairs of deeply crenate to pinnatifid segments, hairy along rachis and 
centres of segments. Flowers in a dense, few-flowered spike opening from below. 
Bracts leaf-like, dilated at base. Pedicels very short (less than Imm). Calyx 
tubular-campanulate, 10—13mm; tube c 9mm, split ventrally to %—¥, brownish. 
pilose; teeth 5, posterior very small and subulate, others oblong-elliptic, 
2.5—-4mm, incised-lobed, brownish-ciliate. Corolla rose- or wine-red, ¢ 30mm: 
tube 8.5—-11mm, scarcely exceeding calyx, abruptly narrowed at extreme base (c 
0.5mm broad) but otherwise straight and 2—2.5mm broad, slightly broadened 
at throat, glabrous outside, thinly pilose at throat inside; galea erect for c 5mm, 
then bent at nght angles with anther-bearing part directed horizontally forwards, 
8—-10mm, gradually tapered to bifid apex; lower lip very large, 12-18 x 
16-20mm, 3-lobed, lateral lobes 8-11 x 9-12mm, middle lobe reniform, emar- 
ginate, 3.5-6 x 6—-8mm, all lobes with repand or erose margins. Stamens 
inserted above middle of tube; anterior filaments pilose at base and on upper 
part, posterior completely glabrous; posterior anthers c 3.3mm, anterior c 
2.5mm, thecae acute at base. 

Bhutan: C — Punakha/Tongsa district (Dungshinggang), N — Upper Mo Chu 
district (Kangla Karchu La). Wet scree and amongst grass in dwarf 
Rhododendron scrub, c 4570m. Late June. 

Endemic to Bhutan. 

Known with certainty from only two gatherings. A third (Thimphu district: 
above Tataka, rocky grassland, 3800m, Wood 7306, E), flowering in August, is 
similar but taller, with much larger cauline leaves which are less hairy above. It 
may represent a later stage of development, or may be a new, closely allied 
species. 


SEcT. 9. Brachyphyllum Li 

Annual or perennial. Leaves opposite (our spp.), sessile or shortly petiolate. 
Calyx campanulate, teeth 5. Corolla tube distinctly longer than calyx; galea 
beaked or beakless, if beakless then with small apical teeth. 


Ser. 17. Lyratae Maximowicz 

Annual (our sp.). Leaves radical and cauline, the latter opposite, short-stalked 
or sessile; lamina deeply crenate-dentate. Inflorescence racemose, few-flowered. 
Corolla yellowish or whitish (in ours), tube c 1% x calyx, glandular inside: 
galea falcate distally, with 3 small subapical teeth, beakless. 

Only one species occurs in our area, all others being endemic to China. This 
series has sometimes been placed in sect. Hyporrhyncholophae Hurusawa; if sect. 
Brachyphyllum Li and sect. Hyporrhyncholophae Hurusawa are united, the latter. 
being earlier, is the correct name for the combined section. However, sect. 
Brachyphyllum is here considered distinct; see Mill (378). 
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27, P. lyrata Maximowicz 

Dwarf annual, unbranched or with several branches from crown, outermost 
ones often procumbent; root-stock slender, somewhat woody. Stems 3—6cm, 
sometimes appearing acaulescent, pubescent. Leaves radical and opposite; peti- 
oles of radical leaves 1—1.5cm, subequalling lamina, lamina ovate to oblong- 
ovate, 9-13(?-20) x 3-7(-10)mm, obtuse, base cordate, margins crenate 
almost to middle, crenations denticulate; surfaces hirsute-pubescent. Bracts leaf- 
like. Calyx c 8mm, tubular, 5-toothed to c %, upper tooth triangular-subulate 
and shortest, 2 adjacent longest with short entire basal portion and elliptic, 
serrate lamina, 2 lower teeth intermediate in length, all hirsute. Corolla yellowish 
or white; tube straight, c 12mm (c 1% x calyx tube), slightly broadened 
upwards, glandular-ciliate inside; Jower part of galea c 5mm, erect, upper part 
falcate, c 4mm, apex cucullate with 3 small teeth on each side just below tip; 
lower lip 3-lobed, lobes subequal, erose-crenulate. Filaments inserted near base 
of corolla tube just above ovary, all glabrous. Capsule oblong-lanceolate, almost 
twice calyx, acute. Seeds ovoid, c 1.3mm, reddish-brown, reticulate. 

Sikkim: Samdong; Chumbi: Phari, Chugya, Ting. 4270-4877m. August- 
September. 


Ser. 18. Urceolatae Yang 

Dwarf perennials, base + woody. Basal leaves few and withering early; 
cauline opposite, petiolate; lamina pinnatifid or pinnatisect. Inflorescence a short 
raceme of opposite flowers. Corolla deep red; tube 3-4 x calyx. hairy; galea 
beaked. 


28. P. xylopoda Tsoong. Fig. 981-). 

Dwarf perennial with short cylindrical root-stock. Stems 3—7cm, branched 
from somewhat woody base, outside branches often procumbent, pubescent 
with hairs in 2 rows. Cauline leaves opposite, with petioles to c 13mm: lamina 
toc 18 x 7mm, oblong-lanceolate in outline, pinnatifid or pinnatisect with 5—7 
coarsely lobulate or incised-dentate segments usually 3-toothed at apex; both 
surfaces, but especially lower, covered with whitish scurfy scales. Pedicels c 
Smm. Calyx tube 4.5—-5.5mm:; teeth 5, c 2.5mm, posterior tooth subulate, other 
4 each divided in clover-leaf fashion into 3 lobes which are themselves 3-lobulate. 
Corolla deep velvety wine-red or crimson; tube 15-22mm, narrowly cylindrical, 
slightly bent forwards at top, pilose outside; vertical part of galea c 4mm, tip 
attenuate into 4-5mm beak: lower lip 10-11 x 12—-13mm, deeply cordate at 
base, 3-lobed, middle lobe hooded and half size of laterals. All filaments glabr- 
ous. Capsule c 12 x 5mm, elliptic, slightly asymmetrical. 

Bhutan: N — Upper Bumthang Chu district (Pangotang). Open grassy slopes, 
4260-4573m. September. 

Endemic to Bhutan and known only from the type gathering. 


SECT. 10. Dolichophyllum Li 
Description as for the only series in our area. 
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Ser. 19. Tantalorhynchae Yang 

Caespitose perennial. Leaves mainly basal; cauline few, in whorls of 3; lamina 
pinnatipartite. Inflorescence spicate; flowers in whorls of 3. Calyx lobes 5, very 
unequal. Corolla red-purple; tube slightly longer than calyx, gently inclined 
forwards, glabrous; galea beaked, the beak deeply bifid or notched. 


29. P. tantalorhyncha Bonati 

Loosely caespitose perennial with very long tapering root to 25cm. Stems 
numerous, erect, suberect or ascending, 13—20cm, sulcate, pilose to lanate in 
the grooves with 4 rows of unequal greyish-white hairs. Leaves mainly basal, 
cauline in 1—2 whorls of 3. Petiole of radical leaves 20-70mm, flattened, narrowly 
winged, hirsute; lamina narrowly oblong or oblong-lanceolate in outline, 25-50 
x 9-17mm, pinnatipartite with 11-14 pairs of segments, lowermost 1-2 pairs 
often very reduced, middle ones c 4—-4.5 x 2-2.5mm, ovate or ovate-oblong, 
pinnatifid and incised-serrate, thinly pilose above, pilose and white-furfuraceous 
beneath at least at first. Inflorescence a terminal spike of 3—5 rather distant 
3-flowered whorls; lowest whorl opening first. Lower bracts + leaf-like, upper 
with membranous lower part and 3-sect apical half, with foliaceous, pinnately 
lobed segments. Flowers + sessile. Calyx ovoid, c 10mm, stiffly pilose, divided 
to c ¥3 into 5 very unequal lobes, each lobe with narrowly linear stipe-like base 
and pinnately lobed foliaceous apex. Corolla rich purple at first, fading to rose, 
22—26mm; tube 12—15mm, very gently inclined forwards and slightly broadening 
towards top, glabrous; galea darker than rest of corolla, abruptly bent at right 
angles, erect part S—6mm, anther-bearing part porrect,c 6 x 2.5mm, microscopi- 
cally glandular on sides and along ventral margins, gradually tapering into 
slender straight beak 4.5-5mm with deeply emarginate to bifid apex. Stamens 
inserted near top of corolla tube; 2 anterior filaments sparsely lanate towards 
apex, 2 posterior glabrous; anthers ellipsoid, thecae obtuse at base. Capsule 
narrowly ovoid, c 11 x 3mm, shortly acuminate. 

Sikkim: Yume Samdong. Alpine meadows, banks and among bushes, 3050- 
4880m. July. 

The specimen was collected in September; it bears leaves only. Though a 
good match, collection of flowering material to confirm that this species actually 
occurs in Sikkim would be very desirable. The description is based mainly on 
material from Yunnan and SE Tibet. 


GROUP 2. Allophyllum Li 

At least some cauline leaves alternate (sometimes appearing subopposite). 
Flowers neither opposite nor whorled, usually in spicate or racemose inflor- 
escences of alternate flowers, sometimes axillary or solitary or arising directly 
from the crown. 


SecT. 11. Lasioglossa Li 
Perennials, usually tall and 1-stemmed. Cauline leaves sessile or subsessile. 
Calyx sometimes cleft anteriorly, teeth 5. Corolla with long, dense hairs on 
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lower margin of galea and also often hairy elsewhere on galea (especially 
dorsally). 


Ser. 20. Imbricatae Yang 

Moderately tall perennials, usually 1-stemmed, drying black. Radical leaves 
absent at anthesis; cauline numerous, alternate, + amplexicaul; lamina pinnati- 
fid. Inflorescence racemose. Corolla white or pink with dark red galea; tube 
slightly shorter than calyx, straight, glabrous; galea crescent-shaped, pubescent, 
distinctly beaked. 


30. P. clarkei Hook.f. 

More or less tall perennial with straight, branched, fleshy roots. Stems | or 
few, erect, stout, 20—85cm, sparsely white-pilose with lines of hairs along angles. 
sometimes almost glabrous except near base. Radical leaves withering early. 
Cauline leaves numerous, alternate. linear or linear-lanceolate. 40-100 x 
10-20mm, acute, base truncate and semi-amplexicaul, pinnatifid with 7-17 pairs 
of segments, veins sometimes red; segments 1~3mm apart. ovate, sharply doubly 
incised-serrate or sometimes merely shallowly lobed, 4-8 x 2—3.5mm, with few 
scattered hairs above, glabrous beneath. Inflorescence a rather densely lanate, 
terminal spike 8—25cm. Bracts leaf-like, all linear or narrowly linear, lower 
pinnatifid, upper caudate-acuminate from only slightly broadened base, c 20 x 
3mm. Calyx green or reddish-green, 10—14mm in flower. with 5 strong veins 
running to tips of teeth, with no distinct intercalary veins running to sinuses, 
pilose or lanate; teeth 5, triangular or lanceolate, posterior c 1.5-2mm, others 
c3 x 1.5mm, minutely denticulate. Corolla white or very pale pink with wine- 
red galea, c 27mm; tube 13-15 x c 2.5mm. bent backwards near middle. 
glabrous; galea with erect part c 5mm, anther-bearing part 4-6mm, creamy- 
pilose or -lanate dorsally and with shorter silvery-white hairs ventrally, gradually 
narrowed to short, straight, subacutely or obtusely truncate beak; lower lip 
stipitate, 10-11 x 8-10mm. stipe c 2mm, lip 3-lobed, the lobes all + parallel 
and directed forwards, c 5 x 2.5mm, with subentire margins. Stamens inserted 
near top of tube; all filaments glabrous; anthers c 2 x 1.2mm. Capsule obliquely 
ovoid, 13-15 x 7~8mm, acuminate. Seeds yellowish-white. irregularly ellipsoid- 
angled, c 2.5 x 1.2mm, coarsely hollow-reticulate all over with no longitudi- 
nal striae. 

Bhutan: C — Bumthang district ( Kitiphu); Bumthang/Mongar district (Rudo 
La), N — Upper Pho Chu district (Wachey, Lhedi), Upper Bumthang Chu 
district (Pangotang. Kantanang): Sikkim: Changu. Onglakthang. Ningbil. 
Dzongri, Yumthang etc.. Chumbi: Pun-ka-bee-see-mo. Sham-dhu. Yatung. 
Moss-covered boulders, steep banks and cliffs, less commonly in marshes, 3660— 
4300m. May-August; fruiting September—October. 

The degree of development of the leaf pinnae and their toothing is very 
variable. 
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31. P. imbricata Tsoong 

Tall perennial with thickened root-stock and + fusiform roots. Stems |-2 
erect, 65~70cm, moderately pilose with silvery-white hairs. Radical leaves wither. 
ing early. Cauline leaves numerous, alternate, oblong-lanceolate in outline. 
65-90 x 11-14(-22)mm, acute, base subamplexicaul and truncate-cordate. 
pinnatifid with 13-19 pairs of ovate, denticulate segments 3.5-4mm and 
3—4.5mm apart, with a few scattered hairs above, glabrous beneath. Lower 
bracts leaf-like, middle and upper ovate with broadened entire lower part and 
caudate-acuminate denticulate upper part. Calyx wine-red (drying greenish), 
15—16mm, membranous-reticulate with 5 strong veins running to tips of teeth 
and 5 weaker ones running to sinuses, pilose; teeth 5, ovate-deltoid, subequal, 
4—5mm, acute, minutely denticulate. Corolla white with wine-red galea, c 35mm: 
tube 13-14 x c 3mm, straight, glabrous; galea with erect part c 5mm, anther- 
bearing part 6-8mm, loosely pilose dorsally and densely so along involute lower 
margin, gradually narrowed to short beak c 4mm with obliquely truncate apex; 
lower lip stipitate,c 14 x 10mm, stipe c 4mm, lip 3-lobed, the lobes all directed 
forwards, ovate-elliptic, c 6 x 3mm, with undulate margins. Stamens inserted 
at 2 levels near top of tube; all filaments glabrous; anthers ovoid, c 2 x 1.2mm. 
Capsule obovate, 16 x 9mm, scarcely apiculate; seeds ovate-elliptic, compressed, 
3-3.5 x 2.5mm, reticulate. 

Bhutan: N — Upper Bumthang Chu district (Ju La). Amidst grass in shrubs, 
4270m. July. 

Endemic; known only from the type gathering. 

Very close to P. clarkei, from which it differs principally by the shape of the 
middle and upper bracts and larger floral parts. It may only be worthy of 
varietal rank. It is, however, to be regarded as the type species of ser. Jmbricatae. 


Ser. 21. Craspedotrichae Li 

Tall perennials, 1-stemmed, drying black. Leaves apparently all cauline, alter- 
nate, + amplexicaul; lamina pinnatisect or pinnatifid. Inflorescence a long 
raceme. Corolla yellow; tube subequalling calyx, + straight; galea boat-shaped. 
shortly beaked. 


32. P. mucronulata Tsoong 

Perennial with group of short slightly fleshy fibrous roots at top of slender 
vertical root-stock. Stem 1, 40-60cm, unbranched, sparsely white-pilose with 
lines of white hairs along angles. Radical leaves absent. Cauline leaves numerous, 
alternate, linear-lanceolate in outline, 30-55 x 2-9(-11)mm, obtuse, base 
cordate-amplexicaul, deeply pinnatisect with 15-22 pairs of segments, midrib 
prominently raised beneath; segments 0.5—-1(—1.5)mm apart, oblong or ovate- 
triangular, 1-4 x 1-2mm, obtuse or rounded with tip sometimes revolute. 
shallowly crenate with 1-2 pairs of crenations, with scattered short white hairs 
on lamina and denser, shorter buff hairs on midrib above. glabrous beneath. 
Inflorescence a fairly lax spike up to 13cm. Bracts c 18 x 6mm, with broad. 
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ovate base abruptly narrowed into long, acuminate apex c 8mm with crenate 
margin. Calyx membranous, |2—-14mm, with 5 strong veins running to apices 
of teeth and no intercalary veins, long-pilose; teeth 5, subequal, broadly triangu- 
lar, acute, remotely and shallowly denticulate. Corolla pale yellow, 30-32mm: 
tube 12-15mm, slightly longer than calyx, almost straight; galea with erect part 
c 6mm, anther-bearing part horizontally decurved, densely cream-villous dor- 
sally, gradually narrowed to short, broadly conical beak with truncate apex; 
lower lip stipitate-cuneate, obovate in outline, 13-14 x 10-—11mm, 3-lobed. 
lobes all directed forwards, with long-ciliate, undulate margins, lateral lobes c 
3 x 3mm, smaller than broadly ovate, shortly cuspidate middle lobe c 6 x 
5mm. Stamens inserted near middle of tube; all filaments glabrous: anthers c 2 
x 1.5mm, thecae obtuse at base. Capsule unknown. 

Bhutan: N — Upper Kuru Chu district (Singhi Dzong). Open hill slopes among 
bushes, 2440m. July. 

Endemic to Bhutan. Known only from the type gathering. Other specimens 
tentatively referred to this species do not belong to it. 


33. P. melalimne R.R. Mill (378) 

Stout perennial with thick, branched root-stock. Stem 1, 60-80cm, 
unbranched, very shortly pubescent below, pilose with c 5 lines of longer hairs 
above. Radical leaves absent. Cauline leaves alternate, linear-oblong in outline, 
70-120 x 15-22mm, subacute-mucronate, base amplexicaul, coarsely pinnatifid 
with 8-14 pairs of segments; segments 2—-Smm apart, ovate-triangular, 2.5-8 x 
3-5mm, subacute, doubly acute-serrate with 3-4 pairs of mucronate teeth, 
midrib densely and minutely pubescent, with sparse punctate hairs on either 
side above (confined to central area, not on pinnae), glabrous beneath. 
Inflorescence a long, dense spike c 16cm. Lower bracts c 30mm, with broad 
asymmetrical base c 10mm and long caudate apex c 20mm, pinnatifid to c % 
and with teeth along apical edge of basal portion; upper bracts shorter, ovate 
without long-caudate apex, middle and upper bracts strongly tinged red. Calyx 
membranous, c 16mm, with 5 strong veins running to apices of teeth and very 
weak intercalary veins to sinuses, reticulate. villous with greyish hairs: teeth 5. 
posterior tooth lanceolate, c 2 x 1.5mm, others deltoid, c 3 x 3mm, acute, 
remotely and very shallowly denticulate. Corolla yellow. c 27mm; tube c 14 x 
2mm, slightly shorter than calyx, straight. abruptly becoming slightly broader 
(c 3mm) above middle, sparsely pilose: galea with erect part c 6mm. gently 
curved, anther-bearing part smoothly curved horizontally forwards, c 7 x 
2.5mm, densely appressed cream-villous dorsally. gradually tapered to a short 
pale beak c 3mm with obliquely truncate apex: lower lip stipitate,c 12 x 8mm. 
lateral lobes elliptic. c 4 x 1.5mm. middle lobe ovate-elliptic.c 6 x 3.5mm. 
margins undulate, densely ciliate. Anterior filaments hairy. Capsule unknown. 

Bhutan: N — Upper Kulong Chu district (Shingbe). Marsh, c 3960m. August. 

Endemic to Bhutan: known only from the type gathering. 
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34. P. sanguilimbata R.R. Mill (378) 

Robust but rather slender perennial. Stem 1, c 60cm, unbranched, subglabrous 
below, with 4—5 lines of short deflexed hairs above. Radical leaves absent 
Cauline leaves alternate, narrowly oblong in outline, 30-35 x 6~8mm, acute. 
base cordate-amplexicaul, deeply pinnatisect with 10-14 pairs of segments. 
midrib not very prominent beneath; segments of middle leaves |—2.5mm apart, 
oblong-ovate in outline, 2.5-4.5 x 1.5-—2.5mm, acute, doubly acute-serrate with 
2-3 pairs of teeth, with scattered short white hairs on lamina (including pinnae) 
above, glabrous beneath. Inflorescence a lax spike, rather short and few. 
flowered. Bracts c 9 x 2.5mm, rather narrowly ovate, villous, blood-red on 
margins, abruptly narrowed to short, caudate glabrous apex c 2mm. Calyx 
membranous, barrel-shaped, 11—15mm, with 5 very strong ribs running to tips 
of teeth and no intercalary veins, long-pilose; teeth 5, triangular, subequal in 
length but 2 posterior broader than 3 lower, 2.5—-3 x 1—2mm, finely denticulate. 
Corolla yellow, 22—32mm; tube 12—15mm, subequalling calyx, almost straight, 
slightly constricted at top of ovary, minutely pilose above constriction but 
glabrous below; galea with erect part 4.5—6mm, anther-bearing part horizontal 
and directed forwards, buff-villous dorsally, gradually narrowed to indistinct. 
short, broadly conical beak c 2mm with broad, obtuse apex; lower lip stipitate- 
cuneate, obovate in outline, 10-11 x c 6.5mm, 3-lobed, the lobes all directed 
forwards, lateral lobes c 6 x 2mm, larger than narrowly elliptic, acute middle 
lobe c 4.5 x 1.5mm, margins glabrous, those of laterals undulate or almost 
denticulate. Stamens inserted near middle of tube; all filaments glabrous; anthers 
c 2 x 1.6mm, thecae obtuse at base. Capsule unknown. 

Bhutan: N — Upper Kuru Chu district (Singhi). 3800m. July-August. 

Endemic to Bhutan; known only from the type gathering. 


Ser. 22. Trichoglossae Li 

Erect usually 1-stemmed perennial. Stem lanate. Leaves all cauline, alternate. 
amplexicaul; lamina pinnatifid. Inflorescence racemose, condensed at first. 
Corolla dark red, laterally twisted; tube subequalling calyx, glabrous; galea 
densely lanate, with long pendent beak. 


35. P. trichoglossa Hook.f. 

Perennial with ball of short fibrous roots near soil surface and longer tap- 
root. Stem usually solitary, erect, (10—)20-80cm, unbranched, reddish or pur- 
plish especially above, + densely lanate with spreading, crispate, usually fuscous 
(sometimes whitish) hairs. Leaves numerous, all cauline, alternate, sessile or 
subsessile; lamina linear-oblong to linear, 20-85 x 3-20mm, acute, pinnatifid 
with 12-18 pairs of ovate, obtuse, irregularly incised-serrate segments, sparsely 
white pilose above and beneath: midrib and/or margins often tinged red ot 
purple. Inflorescence a terminal spicate raceme to 25cm, condensed at first but 
flowers soon becoming remote: axis lanate like stem. Bracts leaf-like, linear. 
crenate-serrate. Calyx campanulate. 10-12 x 6—-8mm, lanate, 5-lobed to almost 
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halfway, often darker purple than corolla: lobes subequal, ovate-oblong, obtuse, 
crenate-serrate. Corolla deep wine-red, c 25mm, twisted 90 laterally; tube c 10 
x 3.5mm, glabrous, slightly arcuate near middle; galea with erect part c 4mm, 
glabrous, anther-bearing part arched and decurved horizontally to close throat, 
turgid, c 6 x 4mm, very densely lanate with long reddish-purple jointed hairs 
2,5-3.5mm, attenuate into slender, glabrous beak c 5mm with apex hanging 
vertically downwards within one side of lower lip: lower lip cowl-shaped with 
throat closed by arch of galea, c 7 x 15mm, lateral (upper and lower) lobes 
reniform, 8-9mm wide, twice as large as broadly orbicular middle (side) lobe c 
6 x 7mm, glabrous on margins. Stamens inserted near top of tube; all filaments 
glabrous; anthers oblong-lanceolate, c 3 x 1.2mm, thecae acute at base. Capsule 
obliquely ovoid, 10-15 x 6—7mm, attenuate into acute apex. Seeds ivory-white, 
irregularly ovoid-tetrahedral, 2—2.2(—2.5) x 1.5-1.6mm, with no longitudinal 
ridges but very coarsely reticulate all over, lacunae + hexagonal. 

Bhutan: C — Ha, Thimphu and Bumthang districts, N- Upper Mangde Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim: Lachen, Yak 
La, Chulong, Thanggu etc.; Chumbi: Chumbi, Chumegati, Dotag etc. Steep. 
grassy rocky and stony slopes and scree, in and above dwarf Rhododendron 
zone, 3660-4970m. July—October. 


Ser. 23. Lachnoglossae Prain 

Erect perennial. Stem pilose. Leaves mainly basal, long-petiolate: cauline few 
and small; lamina pinnatisect, feather-like. Inflorescence racemose. Corolla lilac 
to violet, tube slightly longer than calyx, straight. glabrous; galea densely lanate, 
shortly beaked. 


36. P. lachnoglossa Hook.f. Fig. 99e-f. 

Perennial with an often long, stout or slender, vertical root-stock clothed with 
scales near crown. Stems | or few, 11—-35cm. unbranched, sparsely white-pilose 
and -puberulent (hairs mainly in 2 rows) in flower, glabrescent in fruit. Leaves 
several to numerous, mainly clustered at base: petioles of radical leaves 
12-40mm, channelled, pubescent on the concave upper surface; lamina linear- 
lanceolate, 25-110 x 4—13mm, acute, pinnatisect with 30-50 pairs of narrowly 
lanceolate, obtuse, serrate segments, callose on margins beneath, larger ones 
with mucronate tip, sparsely pubescent or subglabrous above and beneath: 
cauline leaves very few and small. Inflorescence a terminal raceme 3—12cm, 
pyramidal at first then oblong with flowers remote + from first: axis sparsely 
pilose to glabrous. Bracts dissimilar to leaves, linear-lanceolate, + longer than 
calyx, attenuate-acuminate, with recurved teeth, lanate on margin with cream- 
coloured hairs. Calyx tubular, 8.5—-10 x 4mm, with 5 prominent ridges, sparsely 
pilose on tube: lobes 5, linear-lanceolate. unequal. posterior c 2mm, acuminate. 
laterals c 2.5mm, obtuse, anterior ones c 3mm, acuminate, all lanate on margins. 
Corolla lilac. violet or purple with paler tube. c 23mm; tube 12-15 x ¢ 2mm. 
glabrous, straight below but slightly deflexed above; galea abruptly curved near 
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middle, with erect part c 2.5mm, anther-bearing part arched, c 4 x 2.5mm, 
turgid, densely lanate with pale pinkish hairs c Imm, ending in beak ¢ 3mm 
lanate on dorsal side and at apex; lower lip 5-6 x 4.5-Smm, deeply 3-lobeg. 
lobes subequal, + parallel, elliptic, lanate on margins, c 4 x 2mm. Stamens 
inserted near middle of tube; filaments glabrous or sparsely hairy: anthers 
oblong, c 2 x 0.8mm, thecae acute at base. Capsule oblong-lanceolate, 8-|¢ 
x 3-6mm, with recurved, sharply acuminate apex; surface reticulate-rugose. 
Seeds narrowly ovoid, c 2.5 x 1mm, greyish-ochre, testa loosely perforate. 
reticulate. 

Bhutan: C — ?Ha district (Ha-Tremo La), Thimphu district (Tremo La, 
Thimphu, Chekha, Kang La, Pumo La, Shodug), N —- Upper Kulong Chu 
district (Me La); Sikkim: Lachen Valley, Lonakh etc.; Chumbi: Phari. 
Lingmatang, Cho-le-la etc. Open, dry grassy meadows and hillsides, often on 
well-drained, gravelly soil, 3195-4270m. June-August. 


Ser. 24. Rudes Prain 

Tall perennial, drying black. Stem 1, sparsely hairy. Leaves cauline, auriculate: 
lamina pinnatisect. Inflorescence a dense raceme, lanate. Calyx lobes 5, subequal. 
Corolla yellow; tube slightly longer than calyx, arcuate, glabrous; galea boat- 
shaped, pilose dorsally, beakless. 


37. P. prainiana Maximowicz; P. rudis Prain in sched. non Maximowicz 

Tall perennial, with dense tuft of short fibrous roots near crown. Stem |, 
erect, rather stout, 40—60cm, striate, sparsely white-lanate in the shallow chan- 
nels between the ridges, densely leafy. Radical leaves absent or soon withering: 
lowest cauline leaves also soon withering. Cauline leaves alternate, linear-oblong, 
70-100 x 10-20mm, + obtuse at apex, pinnatisect with 10~12(—15) pairs of 
segments and winged rachis; segments oblong, 4.5-6 x 3—4mm, acute-dentate 
with mucronate tips, sparsely pilose above in flower, glabrous beneath except 
for puberulent midrib and main veins of segments, + glabrous on both surfaces 
in fruit. Inflorescence a creamy-lanate terminal spike-like raceme c 10cm in 
flower, c 30cm in fruit. Bracts linear-oblong, acute, serrate, lower ones longer 
than flowers, uppermost subequalling calyx. Pedicels 2-3mm in flower, 6—1 1mm 
(uppermost shorter) in fruit, lanate. Calyx membranous, campanulate, 
10-14(-—16)mm, 5-veined, lanate; teeth 5, subequal, posterior deltoid and entire. 
others lanceolate and doubly serrate. Corolla yellow, c 28mm; tube 17-18 x ¢ 
2.5mm, shallowly arcuate-incurved, glabrous; galea with erect part c Smm., 
anther-bearing part arcuate forwards, boat-shaped,c 8 x 5mm, sparsely creamy- 
pilose dorsally, glabrous ventrally, without beak; lower lip cuneate-obovate, ¢ 
10 x 6mm, with 3 obovate-elliptic ciliate lobes and 2 intercalary umbonate 
teeth. Stamens inserted in middle of corolla tube; all filaments glabrous; anthers 
c 4 x Imm. Capsule ovoid, 12-14 x 6—7mm, with recurved acuminate tips. 
Seeds pale buff, irregularly ellipsoid-tetrahedral, 2-2.5 x 1.2—1.5mm, coarsely 
hollow-reticulate all over with no longitudinal striae. 
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Bhutan: N — Upper Mo Chu district (Chhew La); Chumbi: Lu-ma-poo. Among 
shrubs by streams in alpine zone, c 4100m. July; fruiting September-October. 
P. rudis Maximowicz is endemic to northern China and the Tibetan plateau. 


Sect. 12. Brachychila Li 
Description as for the only series in our area. 


Ser. 25. Aloenses Li 

Perennials, not drying black. Stems numerous. Branches and leaves opposite 
or sometimes alternate. Leaves petiolate; lamina pinnatisect. Flowers paired in 
all leaf axils. Calyx lobes 5, entire. Corolla whitish- or pale yellow; tube subequal- 
ling calyx; galea straight or + falcate, toothless, beakless. 


38. P. dhurensis R.R. Mill (378). Fig. 99i-). 

Perennial. Stems 14—30cm, numerous, branched from base, decumbent to 
suberect, shortly pilose in 2 rows, hairs c 0.3mm. Leaves opposite; petioles of 
lower ones 30-60mm, of upper ones 8—l6mm, narrowly green-winged; lamina 
of lower leaves ovate-triangular, 35-50 x 20-25mm, pinnatisect with 5—6 pairs 
of opposite or slightly alternate segments, the lowest segments subequal to or 
not more than 1% x the length of the next highest pair; lower 2-3 pairs of 
segments shortly petiolulate and + remote, others sessile, contiguous and decur- 
rent, laminas elliptic or elliptic-ovate, deeply pinnatifid with 4—5 pairs of acute- 
dentate lobules and 3-dentate terminal lobule; upper surface subglabrous except 
for puberulent veins and midrib, lower surface glabrous, reticulate-veined. 
Inflorescence of pairs of flowers in axils of each leaf (even the lowest ones): 
pedicels 1.5-2mm in flower, c 2.5mm in fruit, suberect. All bracts leaf-like but 
uppermost reduced to 3 lobes or to 1-2 pairs of leaflets. Calyx campanulate, 
3.3-3.7mm, pale green with dark longitudinal streaks extending %2-—% down 
tube; teeth narrowly subulate-triangular, glabrous, separated by broad, very 
shallow sinuses with ciliate margins: tube glabrous. Corolla white or very pale 
yellow, 14-17.5mm, erecto-patent with respect to axis (mostly 20—45°): tube 
2.5-3mm, equalling calyx tube; galea 10—13mm, erect with shallowly incurved. 
beakless upper part which is sparsely short-pubescent: lower lip 8—10mm., lower 
7; adnate to galea, upper 1 free. slightly out-curved, shallowly 3-lobed: middle 
lobe oblong-triangular, subacute, lateral lobes broadly deltoid, acute. all sparsely 
hairy. Stamens inserted at base of tube; all filaments sparsely hairy especially 
near top; anthers c 2mm, thecae with long subulate tails 0.7—-1mm. Capsule 
(immature) c 8 x 3.5mm, obliquely lanceolate. gradually narrowed to long 
acuminate tip. 

Bhutan: C — Bumthang Chu district (Dhur Chu Valley near Bumthang). On 
wet banks and track-sides in Abies forest, 3660—3810m. July. 

Endemic to Bhutan. The gathering was originally named as P. aloensis 
Handel-Mazzetti, a Chinese endemic. 
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39. P. kingii Maximowicz 

Perennial. Stems 15—30cm, slender and weak, flexuous, pilose with 2 rows of 
hairs 0.3-0.5mm. Leaves opposite or subopposite; petioles 10-60mm; laming 
ovate-triangular in outline, 30-40 x 20—-30mm, pinnatisect with 5-6 pairs of 
subalternate segments, the lowest ones subequal to the next highest pair; lower 
2—3 pairs of segments shortly petiolulate and + remote, upper ones contiguous 
and slightly decurrent on to narrowly winged rachis; laminas of segments ovate 
to elliptic, 8-12 x 3.5-6.5mm, lower ones deeply pinnatifid to pinnatisect, 
upper ones pinnatifid or coarsely dentate, teeth or lobules usually 6 pairs; upper 
surface puberulent on midrib and veins and sparsely pilose with some scattered 
longer hairs, lower surface reticulate-veined, glabrous. Flowers in axils of upper 
leaves; pedicels 1—3mm, suberect. Calyx ovate-campanulate, 4-4.5mm, deeply 
split on anterior side, pale green and membranous, with 5 triangular teeth c 0,5 
x 0.5mm, apparently lacking subulate points. Corolla apparently white, 
14.5-16mm, erecto-patent; tube broadly cylindrical, 6.5-8.5mm, c twice calyx, 
with lines of short hairs on sides; galea 7.5 x 3.5mm, + straight (only very 
slightly inclined at top), sparsely pubescent; lower lip 4—4.5mm, subquadrate 
with 2 folds, 3-lobed towards apex, lateral lobes acutely ovate, twice as large as 
the rounded, concave middle lobe. Stamens inserted near base of corolla tube: 
anterior filaments barbate near top; anthers c 2mm, thecae with subulate tails 
c 0.5mm. Capsule unknown. 

Sikkim: Gangtok. August. 

Endemic and known only from the type. 


SecT. 13. Dolichomischus Li 

Caespitose perennials (our spp.). Leaves mostly clustered, long-petiolate. 
Inflorescence racemose or flowers axillary. Calyx not cleft anteriorly, teeth 5. 
Galea of corolla beaked or beakless. 


Ser. 26. Corydaloides Li 

Diffusely caespitose perennial with one fertile and several sterile stems. Leaves 
mainly radical and long-petiolate; cauline absent or | pair (subopposite); lamina 
pinnatifid or pinnatisect. Inflorescence racemose, secund. Corolla yellow; tube 
slightly longer than calyx, bent forwards above, glabrous; galea erect, toothless. 
beakless. 


40. P. cryptantha Marquand & Airy-Shaw subsp. cryptantha 

Diffuse, loosely caespitose perennial with numerous sterile stems from the 
middle of which arises a single inflorescence. Radical leaves with long slender 
petioles 20—70mm; lamina ovate or oblong in outline, 20-60(—90) x 7-25mm. 
pinnate with 5—9 pairs of ovate-elliptic, pinnatifid or pinnatisect segments which 
are shallowly incised-lobate usually with curved, mucronate tips; upper surface 
very sparsely white-hirsute or subglabrous, lower surface white-furfuraceous. 
Sterile stems slender, narrowly green-winged, glabrescent below, pubescent 
above. Flowering stems with a single pair of subopposite leaves similar to radical 
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but smaller. Inflorescence a subsessile, rather dense + secund raceme; pedicels 
525mm, slender, sparsely hirsute. Calyx cylindrical, S-7mm; tube 4-5mm, 
sparsely villous; lobes 5, narrowly lanceolate, shallowly incised-lobate. Corolla 
sulphur-yellow with tip of galea brownish, 16-19mm; tube c 9mm, glabrous, 
erect and c 1.5mm broad below, bent forwards and dilated above; galea erect, 
c 8-10mm, with slightly incurved, darker, acute tip but lacking a distinct beak; 
lower lip 3-lobed, middle lobe orbicular, c 3mm, lateral lobes reniform, c 5mm, 
all with sparse minute marginal cilia. Stamens inserted in middle of tube; all 
filaments glabrous or 2 anterior hirsute; anthers c 1.5 x 0.7mm, thecae subacute 
at base. Capsule unknown. 

Bhutan: N — Upper Pho Chu district (Lhedi). Usually on damp. moss-covered 
rocks, in alpine pasture and under Rhododendron scrub, 2740-3960m. May-July. 

Only one specimen seen from our area, but this subspecies is frequently 
collected in SE Tibet; the description is thus mainly based on Tibetan specimens. 
Although at least two dozen specimens are in British herbaria, none has been 
collected in fruit. Subsp. erecta Tsoong, with shorter, erect stems to 7cm tall, 
smaller leaves barely 45mm long and densely pubescent calyx, is endemic to 
SE Tibet. 


Ser. 27. Regelianae Yamazaki 

Nearly acaulescent perennial, caespitose. Leaves clustered, alternate, long- 
petiolate; lamina pinnatisect. Flowers axillary, solitary. appearing as if arising 
from crown. Corolla large, red-purple: tube straight, hairy: galea decurved. 
beaked. 


41. P. regeliana Prain. Fig. 99c—d. 

Low, almost acaulescent perennial forming small, loose tufts; roots + fleshy. 
Stems extremely short (0.3—2(-4)cm) with abbreviated internodes, prostrate 
then ascending or erect. Leaves alternate (but appearing as a radical tuft), 4-9 
per plant; petioles 10-50(—70)mm, sparsely pubescent: lamina oblong in outline, 
8-30(-60) x 5—15mm, pinnatisect with 4—6 pairs of ovate or oblong-ovate 
segments which are sharply acute-serrate in their upper half: upper surface dark 
green, pubescent along midrib, otherwise glabrous, lower surface pale greyish, 
glabrous. Flowers solitary and axillary (appearing to arise + from crown): 
pedicels 10-60mm, + erect from decumbent or ascending base, slender, sparsely 
pilose. Calyx narrowly tubular-campanulate, 712mm; tube 5.5—7mm, sparsely 
pilose; lobes 5, posterior lanceolate-oblong, 1.5—2mm, acute-serrate. laterals 
oblong-ovate, 2-4 x 1—2mm, acutely incised-serrate. Corolla bright pink, car- 
mine or purple, 23-36mm: tube 15—23mm, 2-3 x calyx, straight, sparsely long- 
pilose, not dilated upwards; galea decurved. erect part c 3mm, anther-bearing 
part falcate, c 6mm, cucullate at apex ending in short, truncate. 2-lobed beak: 
lower lip c 11. x 16mm, middle lobe broadly orbicular, c 5 x 6mm, lateral 
lobes reniform, c 10 x 16mm, all sparsely ciliate. Stamens inserted near middle 
of tube; 2 anterior filaments pilose. 2 posterior glabrous; anthers oblong, 2.2—2.5 
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x 1-1.5mm, thecae obtuse at base. Capsule oblong, 10-18 x 4—-5mm, acum. 
nate. Seeds narrowly ovoid, c 2mm, greyish, striate but scarcely reticulate. 

Bhutan: C — Thimphu district (lakes region beyond Pajoding), N — Upper 
Kulong Chu district (Shingbe); Sikkim: Chamnago, Yampung etc.; Chumbj: 
Natu La—Champitang, Zelep La. On and under mossy rocks and in bogs on 
open hillsides, (3350—)3800-—4570m. June-August. 


Sect. 14. Rhizophyllum Li 

Perennials or rarely annuals. Roots often fleshy and enlarged. Cauline leaves 
when present alternate. Inflorescences racemose or spicate, or flowers axillary 
and few. Calyx split or unsplit anteriorly, teeth 2, 4, or 5. Corolla tube straight 
or bent; galea beaked or beakless; middle lobe of lower lip smaller, more distal 
than the laterals. 

As circumscribed here, following Yamazaki (426), only series 28—32 below 
belong to this section. P. e/wesii is referred to sect. Phanerantha ser. Robustae 
despite its placement in sect. Rhizophyllum ser. Pseudomacranthae together with 
P. fletcheri by Yang et al. (429). 


Ser. 28. Flammeae Prain 

Low perennial. Leaves mainly sub-basal, petiolate; lamina _pinnatifid. 
Inflorescence a centrifugal spike. Corolla yellow; tube straight, glabrous; galea 
arched forwards, toothless, beakless. 


42. P. oederi Vahl subsp. branchiophylla (Pennell) Tsoong; P. branchiophylla 
Pennell. Fig. 99k-1. 

Perennial with rather long, fleshy fusiform roots 2.5—14cm, sometimes widely 
divergent. Stems | or few, |—5cm in flower, densely lanate-villous when young, 
soon glabrate except for 4 lines of very short pubescence. Leaves mainly radical 
or sub-basal; petioles 10—25(—40)mm, slender, with narrow crenate wing, chan- 
nelled and pubescent above; lamina narrowly oblong or oblong-lanceolate in 
outline, 20-40 x 3-8mm, pinnatifid with 20-30 pairs of segments, purplish- 
green; segments at first flat and at least some usually overlapping, soon becoming 
transversely raised and arranged + vertically (resembling gills), all sessile. 
crenate or occasionally pinnately lobed, + thickened, with inrolled margins; 
upper surface glabrous except for minutely puberulent midrib, lower surface 
brownish-furfuraceous. Cauline leaves few, alternate, similar to basal. 
Inflorescence a terminal spike of 4-10 flowers, lanate-villous at anthesis (hairs 
greyish-white). Pedicels very short. Calyx tubular, c 10mm, densely greyish- 
lanate in flower, at least some + dense, short hairs persistent in fruit; lobes 5. 
posterior one small and setaceous, laterals entire below, dilated and toothed 
above. Corolla lemon-yellow with deeper yellow throat and deep yellow streak 
down middle of ventral side, tip of galea streaked dull red or purple and with 
crimson spot on each side of galea on ventral side near middle; tube straight. ¢ 
12 x 2mm, glabrous; galea erect, slightly arched forwards, 8-1 1mm, beakless. 
ventral margins each with a row of glands but lacking any tooth or projection, 
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dorsal tip rounded, ventral tip subacute and making an angle of ¢ 90° with 
dorsal side; lower lip shorter than galea, lateral lobes spreading, c 8 x 11mm, 
middle lobe porrect, c 3 x 2mm. Stamens inserted at or just above middle of 
tube; anterior filaments pubescent; anthers oblong, c 2 x Imm, thecae obtuse 
at base. Style included or very shortly exserted (by up to 1.5mm). Capsule c 
12mm, lanceolate-ellipsoid with obliquely truncate apex. Seeds ellipsoid, pale 
greyish, distinctly reticulate. 

Bhutan: C — Ha district (Kang La), Thimphu district (Paro Chu), N - Upper 
Bumthang Chu district (Taasiegem, Tolegang); Sikkim: Lhonak, Theu La, Naku 
La etc.; Chumbi: Phari-Tremo La. Open alpine meadows and short turf, also 
on cliffs, 4115-4870(—5200)m. May-July. 

No fruiting material has been seen; the capsules and their indumentum were 
described by Pennell (384). This is apparently the only taxon within the P. 
oederi complex that occurs in our area. Subsp. heteroglossa (Prain) Pennell 
occurs in the C Himalayas (Theri, Nepal and Tibet) while subsp. mu/tipinna 
(Li) Tsoong is found in Tibet and W China. Subsp. oederi is widespread from 
N and C Europe and Asia eastwards to Kashmir and Mongolia. Some material 
previously identified as subsp. branchiophylla differs in having a small hump- 
like projection /3 way up the ventral margin of the galea, and calyx indumentum 
not persistent in fruit. These specimens are here referred to P. pseudoversicolor 
Handel-Mazzetti (species 47). 


Ser. 29. Pseudomacranthae Yang 

Robust perennial. Radical leaves few; cauline alternate, petiolate: Jamina 
pinnatisect. Inflorescence racemose, condensed. Corolla mainly white: tube sub- 
equalling calyx, straight, glabrous; galea distally arched, beaked. 


43, P. fletcheri Tsoong: P. fletcheriana Tsoong nom. illeg. 

Robust, caespitose perennial with + fleshy, branched root-stock. Stems few 
to numerous (up to 10 per plant), middle ones erect, lateral ones prostrate at 
base then ascending or erect, (4—-)7—36cm, stout, glabrous. Radical leaves few: 
petioles 25-90mm, glabrous or hirsute: lamina oblong, 50-120 x 15-28mm, 
pinnatisect with winged rachis and 7-11 + distant pairs of segments; segments 
oblong-ovate, 6-12 x 2—-8mm, pinnatipartite or pinnatifid with coarsely acute- 
serrate margins: upper surface glabrous, lower surface reticulate-veined and 
sparsely white short-pilose along main veins, otherwise glabrous. Cauline leaves 
alternate, (2-)4—6, all petiolate. upper scarcely smaller than lower: petioles, 
especially of upper leaves, dilated at base. Inflorescence a + condensed terminal 
raceme, lower flowers + remote but others + contiguous, shorter than or 
scarcely exceeding long. leaf-like bracts. Pedicels 6-14mm, glabrous. Calyx 
cylindrical, 20—26mm, split to % on anterior side, white-hirsute mainly on 
posterior side; lobes 2 or 4, foliaceous, ovate, 5-12 x S—8mm, deeply pinnatifid 
with 2-4 pairs of coarsely serrate segments. Corolla white with purple throat 
and galea, 30-42mm: tube c 22 x 1.5mm, scarcely longer than calyx, glabrous, 
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straight, dilated near top; galea with erect part 6—7mm, anther-bearing part ¢ 
6mm. arched, attenuate into short, slightly declinate, conical, deeply 2-lobed 
beak c 3mm; lower lip large, enclosing much shorter galea, c 16-22 x 20mm, 
middle lobe oblong, slightly longer than lateral lobes, each lobe with shallowly 
retuse apex. Stamens inserted near middle of tube; anterior filaments slightly 
pilose, posterior glabrous; anthers c 2 x 0.8mm, thecae shortly acuminate at 
base. Capsule lanceolate-ellipsoid, 18-23 x 8—10mm, shortly acuminate. Seeds 
blackish, obovoid-ellipsoid, c 2.5 x 1.2mm (excluding basal peg) with truncate 
base and short peg-like basal projection c 0.2mm, indistinctly solid-reticulate 
with c 15 longitudinal striae and c 27 very indistinct transverse connections 
per row. 

Bhutan: N - Upper Kuru Chu district (Singhi area), Upper Kulong Chu 
district (Tashi Yangtsi Chu at Lao). Meadows and open places in forest, usually 
close to streams, 2440—3800m (ascending to 4570m in SE Tibet). June-July. 


Ser. 30. Pumiliones Prain 

Dwarf perennials or annuals, almost stemless. Leaves basal or sub-basal, 
petiolate; lamina crenate or shallowly pinnatifid. Flowers axillary. Calyx tube 
very narrow. Corolla tube very long, at least twice calyx, densely pilose; galea 
porrect, beaked. 


44, P. bella Hook.f. subsp. bella. Fig. 99a—b. 

Dwarf, apparently annual, almost stemless (0O—3cm) from slender vertical root- 
stock 3—Scm. Leaves nearly all basal or sub-basal; petiole 4—18mm, somewhat 
yellowish, broadened and vaginate towards base, with pubescent narrowly winged 
margin; lamina oblong-lanceolate, obovate-oblong or almost spathulate, 5-21 x 
3—6mm, obtuse, base cuneate, margin crenate or pinnatilobed to less than halfway. 
lobes themselves crenate when well developed, densely hoary-tomentose on both 
surfaces. Flowers axillary, peidellate, very large and conspicuous for size of plant. 
1-10(-14) per plant; pedicels to 6mm. True bracts absent. Calyx cylindrical- 
campanulate, 12—16mm, hoary-pubescent, split in upper 4%, with 5 teeth; anterior 
teeth suborbicular, posterior lanceolate, all crenate. Corolla tube greenish turning 
yellow, very slender, 25-42 x 0.7—1.5mm, densely pilose; galea maroon, erect part 
c¢ 3mm, anther-bearing part c 10mm, sigmoid, somewhat abruptly tapered into 
slender falcate beak c 8mm with obtuse, entire or shallowly emarginate but not 
bifid apex; lower lip 3-lobed, pink with broad, deep claret margins (sometimes 
wholly deep purple), erect, infundibular, forming wide cup in which galea rests: 
lateral lobes 10-14mm broad, c 4 x as broad as small ovate middle lobe ¢ 3 x 
3.5mm; margins entire, glabrous. Stamens inserted at top of tube; all filaments 





Fic. 99. Scrophulariaceae. a—n, flower and inner face of dissected calyx of Pedicularis species: 
a-b, P. hella subsp. bella (x 2%): c~-d. P. regeliana (c x 3, d x 344): e-f, P. lachnoglossa (€ 
x 34%, f x 5): gh. P. hicksii (g x 3, h x 4): i-j. P. dhurensis (i x 4.) x 6); k-l, P. oeder! 
subsp. branchiophylla (x 2%), m—n, P. furfuracea (m x 3, n x 5). Drawn by Glenn Rodrigues. 
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barbate; anthers narrowly ellipsoid, c 2.5 x 0.5mm, thecae acute at base. Capsule 
narrowly ellipsoid, obliquely acute at apex; seeds blackish, striate. 

Bhutan: C —- ?Thimphu district (Tremo La—Yale La (Upper Mo Chu district): 
Sikkim: Dokung, Dongkya La, Temu La, Yume Samdong; Chumbi: Chumolari, 
E of Phari on Bhutan/Tibet border. Grassy hillsides and on rocks, near snows. 
4420-5180m. June—early September. 

Subsp. folophylla (Marquand & Airy-Shaw) Tsoong is apparently endemic 
to SE Tibet; it differs from subsp. be//a in having completely entire leaves and 
seems to prefer slightly lower altitudes (3660—4635m). 


45. P. przewalskii Maximowicz 

Dwarf, apparently perennial, almost stemless from slender vertical root-stock 
1—Scm. Leaves all basal or sub-basal; petiole 4-16mm, dark, scarcely or not 
broadened at base, pubescent, unwinged; lamina narrowly oblong or obovate. 
6.5-16 x 1.5-3.5mm, obtuse, base cuneate, margin crenate or pinnatilobed to 
less than halfway, lobes themselves sometimes crenate, densely hoary-pubescent 
on both surfaces, ciliate on margins. Flowers axillary, |—-5 per plant, pedicels 
(4-)6-10mm. True bracts absent. Calyx cylindrical-campanulate, 9-11mm, 
hoary-pubescent, with 5 teeth; posterior tooth very small, others 1.5~2mm, 
crenate. Corolla claret, wine or cyclamen-coloured, + concolorous but some- 
times paler in throat and beak darker; tube cylindrical, not dilated upwards, 
20-30 x 1.2—2mm, densely pilose; galea very dark red with a strong bluish 
bloom when dry; erect part c 7mm, anther-bearing part horizontal, c 5mm, 
tapered into slender, deeply bifid, straight beak 5—6mm; lower lip spreading. 
3-lobed; lateral! lobes 8-9 x 10—11mm, middle lobe scarcely smaller, 5.5—-7 x 
7-9mm; margins entire, glabrous. Stamens inserted at top of tube; all filaments 
woolly, especially above; anthers ovoid, c 2 x 1.2mm, thecae obtuse at base. 
Capsule obliquely ellipsoid, shortly cuspidate. Seeds pale, distinctly reticulate. 

Chumbi: Phari. Moist alpine meadows and grassy hillsides, 3963—4725m. Late 
June-late July. 

The account given above applies to plants from our area and Tibet; these 
appear to belong to subsp. australis (Li) Tsoong of SE Tibet and Yunnan. 
Subsp. przewalskii, which also occurs in S Tibet, has longer leaves (30-35mm) 
which are only sparsely pubescent or glabrous. A variable taxon, especially in 
leaf indumentum and flower colour; several other subspecies, some of which 
have been recognised as species, occur in China: cf. Li (368) and Tsoong (417). 


Ser. 31. Merrillianae Yang (ser. Rhynchodontae auct. p.p. non Prain) 
Caespitose perennial. Leaves mainly basal, petiolate; lamina pinnatisect. 
Flowers few, terminal. Calyx tube shallowly split anteriorly, nearly glabrous. 
Corolla tube subequalling calyx tube, glabrous: galea erect then inclined for- 
wards, with 2 teeth on anterior side and ending in a very short beak. 
46. P. yarilaica R.R. Mill (378) 
Low, rather densely caespitose perennial with stout. fusiform, scarcely tapered 
fleshy roots. Stems several, 1-6cm, minutely pubescent with 2 rows of hairs ¢ 
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0.Imm. Leaves mainly in basal tuft, alternate; petioles 4-18mm, subglabrous; 
lamina ovate-oblong in outline, 6-13 x 2.5-6mm, + runcinate-pinnatisect with 
5-10 pairs of triangular-oblong, subentire lateral segments with broad, rounded, 
decurved tips and inrolled margins and a relatively large, suborbicular, + entire 
terminal segment; upper surface glabrous, lower surface brownish-furfuraceous 
near strongly serpentine-cristate midrib. Inflorescence of 2(—3) terminal flowers. 
Pedicels c 4mm. Bracts c 10mm, with short broad petiole and deeply 3-fid 
lamina, each lobe petiolulate and pinnatifid. Calyx cylindrical-campanulate, 
8—-10.5mm, tube 10-veined, glabrate or very sparsely pubescent, split to c % on 
anterior side, with narrow, triangular-acute posterior tooth and obtuse recurved 
lateral teeth, pilose especially in sinuses. Corolla purplish-pink, 22~25mm; tube 
6-8mm, equalling calyx tube, glabrous; galea with erect part c 6mm, anther- 
bearing part suberect and slightly inclined forwards, suddenly narrowed into 
very short, slightly downwards-directed, truncate beak c 1mm with 2 horizon- 
tally projecting subulate teeth c 0.5—0.6mm on anterior side; lower lip c 10 x 
12.5mm, middle lobe oblong, c 3 x 2.5mm, smaller than laterals, laterals 
spreading at angle of c 45°,c 8 x 4.5mm, indistinctly undulate, + glabrous on 
margins. Stamens inserted near base of corolla tube; 2 anterior filaments exceed- 
ingly sparsely short-pilose in upper *4, posterior glabrous; anthers c 2.5 x 
1.2mm, thecae triangular-obtuse at base. Style finally exserted by 1.5—2.5mm. 
Capsule unknown. 

Bhutan: N — Upper Mo Chu district (Jari La, Chumiten-Tharizaj Thang). 
Damp hill slopes, c 4300m. August. 

Endemic to Bhutan. 


Ser. 32. Pseudo-oederianae Limpricht (ser. Riynchodontae auct. p.p. non 
Prain) 

Perennial. Leaves mainly radical; cauline alternate; Jamina_pinnatifid. 
Inflorescence spicate. Corolla yellow; tube straight, glabrous; galea suberect., 
inclined forwards, with 2 anterior humps, beakless. 


47. P. pseudoversicolor Handel-Mazzetti; P. oederi auct. non Vahl 

Perennial with long, stout. fleshy, fusiform roots 5—13cm, sometimes widely 
divergent. Stems 1 or few. (3—)5—10cm in flower and to 15cm in fruit, at first 
fuscous-lanate, finally pubescent with 4 lines of short fuscous hairs. Leaves mainly 
radical, cauline few, alternate; petioles of radical leaves (10—)20—60mm, with 
narrow crenate wing. channelled and fuscous-pubescent above; lamina narrowly 
oblong or oblong-lanceolate in outline, 25-60 x 5-1lmm, pinnatifid with 
(12-)15-25(—30) pairs of segments; segments often overlapping. usually remain- 
ing flat, sometimes becoming vertically orientated. oblong-triangular, crenate- 
lobed towards apex. + thickened and with inrolled margins: upper surface with 
midrib minutely pubescent, otherwise glabrous, lower surface fuscous- 
furfuraceous. Inflorescence a terminal spike of usually 8—20 flowers, lanate-villous 
at anthesis (hairs brownish-grey). Pedicels c 3mm at anthesis. Calyx tubular, 
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11-12mm, densely greyish-lanate in flower, glabrate in fruit; lobes 5, Narrowly 
oblong-triangular, two c 3 x 0.7mm with obscurely lobed, recurved tip, other 
three c 2 x 0.6mm, subentire. Corolla pale lemon-yellow with darker yelloy 
throat, with tip of galea blackish, steel-grey or purple and purple lines down rey 
of galea, sometimes with crimson blotches at margin of each side of galea: tube 
straight, c 12 x 2mm, glabrous; galea_ suberect, inclined forwards, 
11-14(-16)mm, beakless, ventral margins each with shallow hump-like projection 
about ¥3 way up and + dark glands between this projection and lower lip, 
glabrous above, dorsal tip rounded, ventral tip obtuse and making an angle of ¢ 
90° with dorsal side; lower lip c 6.5-8 x 10—13mm, lateral lobes spreading, c ¢ 
x 6mm, middle lobe porrect, c 2 x 2mm. Stamens inserted in lower 4 of tube: 
filaments glabrous; anthers c 2.5 x Imm, thecae obtuse at base. Style exserted, 
Capsule 16-19 x 5-6mm, lanceolate-ellipsoid with shortly acuminate apex. 

Bhutan: C — Thimphu district (Kumathang), Tongsa district (Rinchen Chu), 
N — Upper Mo Chu district (Yale La, Jari La); Chumbi: Phari-Tremo La. 

Previously confused with P. oederi subsp. branchiophylla, from which it is 
distinguished by the small hump-like projection on each side of its galea at the 
base of the ventral margin. 


Sect. 15. Pedicularis; sect. Cladomania Li nom. inval., sect. Phyllomania Li p.p. 
(Bhutan spp.) 

Perennials. Cauline leaves alternate. Calyx often but not always split 
anteriorly; teeth 2, 4 or 5. Corolla tube equalling or longer than calyx; galea 
shortly beaked. 

Ser. Carnosae is here included in this section, following Yamazaki (426). 


Ser. 33. Furfuraceae Prain 

Moderately tall perennials. Radical leaves small, soon withering; cauline 
alternate, petiolate; lamina pinnatilobed or pinnatifid. Inflorescence a lax raceme 
of solitary, axillary, remote flowers. Calyx either deeply split anteriorly with 4 
teeth, or not split with 5 teeth. Corolla pink or purple; tube subequalling or 
longer than calyx, glabrous or with dorsal line of hairs; galea decurved near 
middle, shortly beaked. 


48. P. pantlingii Prain; P. furfuracea Bentham var. integrifolia Hook.f. 
Perennial with short root-stock and fibrous roots. Stems | or few from crown. 
simple, 12—60cm, subglabrous or sparsely pubescent below, rather more densely 
pilose above, hairs often in 3—5 lines. Radical leaves smaller than cauline but 
similar, soon withering. Cauline leaves alternate: petiole 5—70mm, glabrous or 
sparsely hairy, distinctly winged and, especially lower, with base dilated and 
membranous; lamina broadly ovate or orbicular-ovate in outline, 15-42 x 
15—S5O0mm, uppermost sometimes more narrowly ovate-lanceolate, obtuse or 
subacute, base truncate or cordate, margin with 3—7 pairs of rounded lobes or 
pinnatilobed to %4—'% leaf width, segments or lobes acutely serrate or obtusely 
crenate; upper surface glabrous or sparsely pilose. lower surface reticulate: 
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veined and white-furfuraceous. Bracts leaf-like, small. Flowers solitary, alternate 
and axillary, forming a lax but nevertheless somewhat conferted terminal raceme: 
axis densely lanate with long + appressed grey-brown glandular hairs. Pedicels 
1-4mm, densely glandular-lanate. Calyx tubular-campanulate, 6-8mm, not cleft 
on anterior side, with 5 lobes which become recurved, spreading-hirsute or 
villous on tube, lobes glabrous; posterior lobe c 1.5mm, lanceolate, + entire, 
other 4 ovate, incised-dentate. Corolla pale pinkish-purple, white on middle 
part of galea, 20-25mm; tube c 8mm, slightly dilated towards top, glabrous: 
galea + inflated, basal part erect, c 4mm, abruptly bent at top in right angle. 
anther-bearing part horizontal, c 5.5 x 3mm, tapering into slender porrect but 
slightly incurved beak c 2.5-Smm with 2-lobed apex, each lobe minutely emar- 
ginate; lower lip 7-10 x 14-17mm, lateral lobes broadly orbicular, c 8mm 
wide, middle lobe small, orbicular, c 3 x 3mm, all with glabrous or slightly 
pilose margins. Stamens inserted in middle of tube; anterior filaments pilose 
near middle or all filaments glabrous; anthers narrowly ovoid-oblong, c 2 x 
Imm, thecae acute at base. Capsule narrowly ovoid, c 20 x 6.5mm, acute. 
Seeds broadly ovoid, c 2 x Imm, testa blackish, very finely reticulate. 

Bhutan: C — Thimphu, Punakha, Tongsa, Bumthang and Mongar districts, N 
— Upper Mo Chu, Upper Mangde Chu and Upper Bumthang Chu districts; 
Darjeeling: Sandakphu; Sikkim: Lagyap, Lungthung, Tong etc. Open. moist 
Abies forest and woods, 2135—4270m. May-September. 

As in P. furfuracea, the degree of incision of the leaf margin is very variable. 
Plants from Sikkim with very pale flowers whose lower lips are almost glabrous 
have been named, at least in manuscript, as ‘var. minor Prain’ but it is not 
known if this name has been validly published. 


49. P. furfuracea Bentham. Fig. 99m-n. 

Perennial with many elongate-fusiform roots. Stems numerous, branched at 
base and simple or sparsely branched above, 10—60cm, glabrous below. weakly 
long-pilose above with hairs in 2 rows. Radical leaves small, soon withering. 
Cauline leaves alternate: petiole 10-60mm, pilose on upper surface especially 
near base, narrowly winged; lamina ovate or ovate-triangular in outline, 10-70 
x 10-60mm, subacute, base cordate or truncate. variably pinnatilobed or 
pinnatifid for %—%5 of leaf width or occasionally only deeply crenate. segments 
3-6 pairs, oblong-ovate or ovate-lanceolate and subacute with doubly acute- 
serrate margins when well developed; upper surface usually glabrous except for 
sparsely hirsute midrib, sometimes scabrid-puberulent with short brownish hairs. 
lower surface reticulate-veined and white-furfuraceous. Bracts leaf-like. Flowers 
solitary, alternate, axillary, rather remote. forming lax leafy raceme. Pedicels 
2-3mm, with short deflexed hairs. Calyx pale green, with purplish tinge towards 
apex, obliquely ovate, split almost to base on anterior side, 4.5-Smm, with 4 
small acute glabrous teeth at apex. Corolla c 20mm, pale purple or pink. galea 
paler whitish-green on middle part and apex often tinged bluish: tube c 6 x 
Imm, glabrous: galea decurved near middle, erect part 3.5—-5mm, anther-bearing 
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part c 8mm, gradually tapering into slender beak c 4mm with truncately acute 
shallowly 2-lobed apex, the lobes themselves shallowly emarginate, upper pair 
much larger than lower; lower lip 7-8(-10) x 10—-12(-15)mm, lateral lobes 
reniform, 6—8mm wide, larger than orbicular, emarginate middle lobe 3-5 , 
4—6mm, all with glabrous margins. Stamens inserted in middle of tube opposite 
top of ovary; all filaments glabrous; anthers c 2 x 0.8mm, thecae obtuse at 
base. Capsule lanceolate, 10-15 x 3-4mm, acuminate. Seeds acutely ovoid, ¢ 
2 x Imm, blackish, very finely reticulate. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa, Bumthang and Mongar districts, 
N — Upper Mo Chu and Upper Kulong Chu districts; Darjeeling: Sandakphu, 
Tonglu; Sikkim: Lagyap, Chho La, Bakhim etc.; Chumbi: Yatung. Abies forest 
and bamboo and Rhododendron scrub, often on humus-rich soil, 2600-3960m. 
Mid June—mid August. 

The lower lip has previously been described (by Prain and Yamazaki) as 
being much larger, 10 x 17—18mm, but there is no evidence for this from the 
substantial number of specimens examined by the author. The specimen from 
Mongar (Grierson & Long 1937) is somewhat aberrant, having large broadly 
elliptic leaves with 4—6 pairs of lobes obovate-spathulate in outline and twice 
3-lobed at their apex. 


50. P. microcalyx Hook.f. 

Perennial. Roots spreading, narrowly elongate-fusiform. Stems 12-30cm. 
erect, simple or branched from base, glabrous below, shortly pubescent above 
with 2 lines of hairs. Radical leaves absent at anthesis, cauline also soon falling. 
usually 2—3 in upper half of stem, alternate, long-petiolate (petioles of middle 
leaves 15—60mm); lamina lanceolate or oblong in outline, 10-45 x 6-25mm, 
deeply pinnatifid with 5—10 pairs of ovate-oblong, acute, doubly acute-serrate 
segments, dark and glabrous above, paler beneath with conspicuous reticulate 
veins and sparsely white-furfuraceous. Bracts leaf-like but + sessile, exceeding 
calyx. Inflorescence a loose head of several alternate axillary flowers. Pedicels 
1-6mm, puberulent. Calyx campanulate, S-6mm, with 5 subequal lobes; pos- 
terior one linear, others oblanceolate, entire below, sparsely acute-serrate above. 
Corolla bright pink or purple, c 20mm; tube straight, c 10 x 1.2-—1.5mm, ¢ 
twice calyx, with line of hairs down back; galea decurved near middle, erect 
part c 3mm, anther-bearing part c 5-6mm, deep purple, gradually narrowed 
into tapering + straight beak c 4mm with acute shallowly 2-lobed apex; lower 
lip ¢ 10 x 10-12mm, lateral lobes reniform, c 6mm wide, only slightly larger 
than orbicular middle lobe c 4 x 4.5mm; margins entire, sparsely pilose. Stamens 
inserted in middle of tube opposite top of ovary; all filaments glabrous; anthers 
c 1.8 x 0.8mm, thecae obtuse at base. Capsule oblong, 7-10 x 3-4mm. 
apiculate; inner margin of valve lips conspicuously thickened. Seeds oblong- 
ovoid, c 1.8 x Imm, very finely reticulate. 

Bhutan: S — Sankosh district (Lawgu), C — Thimphu district (Semi La). N - 
Upper Pho Chu district (Chojo Dzong): Sikkim: Lachen, Samdong, Changu. 
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Dzongri, Bikbari etc. On moss-covered rocks and among grass in Rhododendron 
scrub, also occasionally in river grit, (2590--)3353—4300(-4725)m. June-August. 


Ser. 34. Carnosae Prain 

Perennial. Leaves alternate (sometimes subopposite), petiolate; lamina cren- 
ate-dentate. Inflorescence a lax raceme (in ours). Calyx deeply cleft anteriorly: 
teeth 2. Corolla pink; tube scarcely longer than calyx, glabrous; galea decurved 
at middle, recurved apically, indistinctly beaked. 


51. P. bifida (D. Don) Pennell; P. carnosa Wall. 

Somewhat canescent perennial (appearing annual on specimens lacking com- 
plete root system), with several short fleshy fusiform roots. Stems 8—40(-60 or 
more)cm, erect or with decumbent base, + stout, branched or simple, white- 
or grey-pilose or -pubescent. Radical leaves with short, lanate petioles 
4-20(-30)mm; lamina oblong to oblanceolate, 10-45 x 5—-17mm, obtuse. base 
attenuate, margin crenate-dentate, surfaces pubescent. Cauline leaves alternate 
or occasionally subopposite, 7—9(—11) (excluding bracts), all petiolate (upper- 
most often very shortly), lamina linear to oblanceolate, (8—)12—40 x 3.5-12mm. 
Inflorescence a lax terminal raceme of 5—20 flowers. Bracts leaf-like, as long as 
or longer than calyx. Pedicels 1-4mm, pubescent. Calyx tubular-campanulate, 
deeply cleft on anterior side and appearing truncate in some lateral views, (6-) 
7-10.5mm, loosely hirsute or pubescent mainly in lower part and along midrib: 
tube narrowing apically to narrow 2-lobed mouth, lobes orbicular, irregularly 
crenate-dentate, reflexed. Corolla pink with galea tipped deep purple or crimson. 
20-23mm; tube whitish, 8—11mm, scarcely longer than calyx, glabrous; galea 
with erect part 5.5—6mm, anther-bearing part arched. decurved at middle, 
directed forwards, c 7 x 4mm, abruptly narrowed into slender glabrous beak 
4-5mm with truncate, denticulate apex; lower lip c 13 x 16mm, lateral lobes 
orbicular-ovate, c 7mm wide, middle lobe c 3 x 6mm, all minutely ciliate on 
margins. Stamens inserted at or just below middle of tube: anterior filaments 
very sparsely pilose, posterior glabrous; anthers 2-3 x 0.9—1.2mm, ellipsoid, 
thecae acute at base. Capsule oblong-ellipsoid, 10-13 x 3—4mm, acute. Seeds 
not formed in only fruiting specimen examined. 

Bhutan: C — Tongsa district (Chendebi), Tashigang district (Tashi Yangtsi 
Dzong, Gumpa):; Sikkim: Lachung (several collections). Grassy slopes and 
among shrubs in mixed ‘rain’ forest, 1400—2750m (ascending to 3500m in C 
and E Nepal). August-September. 

Incompletely gathered specimens are deceptive. appearing annual. Leaf shape 
and stem and leaf indumentum are very variable. Several specimens from Sikkim 
and those from Bhutan differ from the majority in having dense, short. closely 
appressed pubescence on stems, leaves and calyx. Plants from the eastern part 
of the range (including Sikkim and Bhutan) tend to have longer calyces 
(8-10.5mm) than those from the western Himalaya (6-8mm). The species 
requires further study and could possibly be divided. 
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Ser. 35. Curvipes Prain 

Probably perennials. Leaves all cauline, alternate or lower ones opposite. 
petiolate; lamina usually pinnatisect. Inflorescence racemose, or flowers axillary, 
Calyx split anteriorly (2or posteriorly); teeth 2 or 4. Corolla pink or purple: 
tube equalling or longer than calyx, straight, glabrous; galea arcuate, with 
declinate beak. 


52. P. amplicollis Yamazaki 

?Perennial. Stem 10—20cm in flower, slender, suberect at first then decumbent, 
lanate with curved hairs. Lower leaves opposite, upper alternate: petiole 
8—30mm, lanate, slender; lamina ovate in outline, 10-30 x 8—20mm, pinnatisect 
with 3-5 pairs of lateral segments; segments oblong, coarsely acute-serrate: 
upper surface puberulous, lower surface pilose on midrib. Flowers in axils of 
alternate, leaf-like bracts. Pedicels 3—Smm in flower, to 10mm in fruit, erect, 
with decurved hairs. Calyx tubular-campanulate, 9.5—-10 x 3.5mm; tube split 
on posterior side (fide Yamazaki), densely lanate, with usually 4 ovate incised- 
serrate teeth 1.5-2mm. Corolla purple, c 20mm; tube c 14 x 2-2.5mm, longer 
than calyx, glabrous, straight; galea glabrous, with vertical part bent slightly 
backwards with respect to tube, anther-bearing part arcuate-incurved, c 3mm, 
attenuate into very slender straight but + declinate beak c 6mm with entire 
apex; lower lip c 12 x 18mm, lateral lobes obliquely rounded, much larger than 
small, reniform, emarginate middle lobe c 3 x 8mm, all lobes with minutely 
pilose margins. Stamens inserted below middle of tube: filaments sparsely pilose; 
anthers oblong, c 1.8mm, thecae subacute at base. Immature capsule obliquely 
oblong, c 9mm, acuminate. 

Bhutan: C — Thimphu district (near Chapcha Dzong). 2800m. July. 

Endemic to Bhutan and apparently known only from the type (not seen). 
The calyx was described as posteriorly split by Yamazaki but the usual condition 
in Pedicularis is for any cleft to be on the anterior side so his observation needs 
confirmation. 


53. P. curvipes Hook.f. 

?Perennial. Stem 30cm or more, suberect at first then decumbent, unbranched 
or branched from base, shortly puberulous with hairs mainly in 2 narrow rows. 
Leaves all cauline, alternate and petiolate; petiole puberulous: lamina ovate in 
outline, 10-35 x 8-25mm, pinnatisect (lowest leaves sometimes pinnatifid) 
with 3-5 pairs of lateral segments; segments 3—10mm, incised-dentate, -crenate 
or -lobate at least above; upper surface glabrous, lower surface sparsely white- 
furfuraceous. Inflorescence a lax terminal raceme, pyramidal at anthesis; flowers 
in axils of leaf-like bracts. Pedicels c 2mm in flower, 6—10mm in fruit, at first 
erecto-patent but very soon becoming decurved in fruit. Calyx ovoid, 6-8mm. 
tube split to c %3 on anterior side, membranous, glabrous except for cilia along 
margins of anterior fissure, with 2 small obovate-oblong, crenate apical lobes. 
Corolla pale rose with whitish throat and darker pink galea. ¢ 15mm; tube ¢ 


1214 


36. PEDICULARIS 


Imm, not exceeding calyx, glabrous, straight; galea puberulous, with vertical 
part c Smm bent slightly backwards with respect to tube, anther-bearing part 
arched and inflated, c 4mm, attenuate into slender, + decurved beak c Smm 
with emarginate apex; lower hp c 7 x 12mm, 3-lobed; lateral lobesc 5 x Smm. 
obliquely rounded and very shallowly emarginate, middle lobe c 3.5 x 3.5mm, 
emarginate. Stamens inserted near middle of corolla tube; all filaments glabrous: 
anthersc 1.5 x 0.8mm, thecae shortly acuminate at base. Style scarcely exserted. 
Capsule 9-10 x 3—4mm, oblong-ovoid with obliquely acuminate apex. 

Sikkim: Tumbok. 2750—3050m. May (in cultivation, Britain). 

The plants from Naga Hills (Assam) that were formerly included under this 
species have been transferred to P. nagaensis Li, P. curvipes is endemic to Sikkim. 


Sect. 16. Rhizophyllastrum R.R. Mill (378) 

Perennials, often caespitose. Leaves mostly radical; cauline, when present, 
alternate. Inflorescence racemose, fasciculate, or flowers axillary. Calyx usually 
not split anteriorly, with 5 teeth, but rarely cleft, then sometimes with 3 teeth. 
Galea of corolla beaked. 


Ser. 36. Asplenifoliae Prain 

Perennials. Leaves almost all radical, petiolate; lamina pinnatisect or pinnati- 
fid. Inflorescence fasciculate, flowers often arising directly from crown. Corolla 
pink to dark red; tube 1.3—4 x calyx, often very narrow, straight, glabrous or 
hairy; galea shortly beaked, the beak straight or down-curved. 


54. P. albiflora (Hook.f.) Prain; P. asplenifolia Floerke var. albiflora Hook.f. 

Low caespitose perennial. Stems 0-4cm, decumbent or ascending, glabrous 
or pubescent. Radical leaves numerous, tufted; petioles 20—40mm. very slender: 
lamina oblong-lanceolate, 1S—20 x c 5mm, pinnatisect with 5—8 pairs of ovate, 
rather distant, obtuse, mucronate-dentate segments; surfaces glabrous. Flowers 
in small terminal groups of usually 4. Pedicels 1.5—Smm. Bracts c 15 x 10mm, 
c 1% x calyx, dilated and sheathing below, 3-sect above. Calyx narrowly 
cylindrical-campanulate, 7-10 x c 1.5mm, glabrous: teeth 5, unequal, posterior 
one very small, acute, others narrowly oblong, obtuse. Corolla crimson. or 
sometimes possibly white (galea darker, at least when dry); tube 20-24 x c 
Imm, at least twice calyx, cylindrical, not dilated upwards, glabrous: galea 
arcuate, lower part Smm, anther-bearing part c 6mm, attenuate into conical. 
deflexed porrect beak c 3.5mm with crenate apex: lower lip 3-lobed, c 16mm 
wide, lobes rounded, laterals 1% x middle lobe. all with glabrous margins. 
Stamens inserted in middle of tube; all filaments very sparsely pilose in lower 
part and with a few more hairs below anthers: anthers 1.5 x 0.7mm. thecae 
bluntly apiculate at base. 

Bhutan: N — Upper Kulong Chu district (Me La — doubtful ); Sikkim: Kankola 
(type). Among short turf and grasses on open slopes and on cliffs, above treeline, 
4265-4570m. Mid June-August. 

Probably endemic to Sikkim and ?Bhutan. Although named ‘albiflora’ by 
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Hooker, what appears to be type of his variety at Kew has corollas that haye 
dried pale reddish-purple, especially on the lower lip (the galea is darker pur: 
plish), and thus little different to the dried appearance of the two Bhutan 
specimens which were described in field notes as having crimson corollas, [f 
Hooker’s type was really white-flowered when freshly gathered, the possibility 
that it was an albino form of a normally crimson-flowered species (whose name 
must unfortunately remain a/biflora) should not be discounted. Prain described 
the filaments of P. albiflora as glabrous, which, for the specimens seen, is wrong. 
Yamazaki used the name P. albiflora for a taxon in Nepal with lemon-yellow 
lower lip and chocolate galea, which probably represents an undescribed species, 


55. P. cooperi Tsoong 

Densely caespitose, almost acaulescent, low perennial; roots very slender, 
fibrous, not fleshy. Stems several but very short, 0.5—2cm, nearly glabrous. 
Radical leaves numerous, forming dense tufts; petioles 6—13mm, glabrous, nar- 
rowly winged; lamina ovate or ovate-orbicular, 4-5 x 2.5-3mm, pinnatifid 
with only 2-3 pairs of rather broadly obovate or suborbicular, crenate segments: 
upper surface glabrous, lower surface reticulate-veined and with few white scurfy 
scales when young, later glabrous. Flowers few, in small fascicles of 2—3. Bracts 
leaf-like, opposite, petiolate, lamina ovate, incised-lobed with reflexed margins, 
Pedicels to 4mm, glabrous. Calyx narrowly cylindrical, 6—7mm; tube 3—3.5mm, 
glabrous; lobes 5, subequal, posterior lobe filiform-triangular, acicular, c 1.5mm, 
others narrowly oblong or oblong-triangular, c 2mm. 2 laterals crenate with 
subobtuse apex, 2 anterior entire with acute apex, all shortly pilose. Corolla 
pink, 32—35mm; tube very narrowly infundibular-cylindrical, 15-20 x c 1.2mm, 
sparsely pubescent in line down ventral vein, otherwise glabrous; erect part of 
galea 5mm, with 2 prominent small blunt teeth on ventral margin just below 
top, anther-bearing part horizontal, porrect, 3.5—4 x 2mm, abruptly narrowed 
into rather long straight beak 5—5.5mm, not noticeably broader proximally, 
with parallel sides and slightly dilated, 2-lobed apex, lobes oblique, rounded, 
one larger than other; lower lip c 11 x 13mm, lateral lobes c 6.5 x 8mm, 
middle lobe ovate, c 6 x Smm, subacute; lobes shallowly undulate, pilose. 
Stamens inserted in lower part of corolla tube; filaments + glabrous; anthers 
1.5 x 0.7mm, thecae minutely apiculate at base. Capsule unknown. 

Sikkim: below Chho La pass. On moss-covered scree, c 4270m. September. 

Endemic to Sikkim. 

Very similar to P. sikkimensis Bonati which differs principally in its much less 
abruptly narrowed beak with non-parallel sides; larger opposite (normally not 
alternate) leaves with more pairs of segments; lower lip with glabrous (not 
pilose) margins etc. 


56. P. microloba R.R. Mill (378) 
Almost acaulescent, low perennial: roots rather slender, fibrous, slightly fleshy 
near crown. Stems + absent. Leaves all radical, numerous, forming loose tuft: 
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petioles 5-7mm, glabrous; lamina ovate or oblong-ovate, 4-10 x 2--5mm, 
pinnatisect with 3—5 pairs of ovate to suborbicular, incised-lobate mucronate 
segments; both surfaces glabrous. Flowers few; pedicels arising + from crown, 
814mm, glabrous. Bracts absent. Calyx cylindrical-campanulate, 6.5--8mm: 
tube 5—6mm, sparsely pilose on veins in basalJ half, upper half glabrous; lobes 
5, posterior narrowly triangular with | lateral tooth, lateral lobes broadly 
obovate from broad stipitate base, with 2 lateral teeth and broad acute apex, 
anterior like lateral ones but smaller. Corolla pink, 25-28mm:; tube 9-11 x 
1.3mm, c 1.3 x calyx, sparsely long-pilose; erect part of galea c 4mm, anther- 
bearing part slightly inflated, c 5mm, horizontal, glabrous, rather abruptly 
tapered into short conical beak c 3mm with obliquely truncate, bluntly crenulate 
apex; lower lip 8 x !0mm, lateral lobes reniform, middle lobe small and 
indistinct, 2 x 2.5mm, ovate-suborbicular, margins + entire, glabrous. Stamens 
inserted near top of corolla tube; 2 anterior filaments sparsely villous, 2 posterior 
glabrous; anthers 1.9 x 1mm, thecae obtuse at base. Capsule unknown. 
Bhutan: C — Thimphu district (Pajoding). 3960m. August. 


57, P. longipedicellata Tsoong 

Low, acaulescent caespitose perennial; roots longer than aerial parts, + 
fusiform. Leaves all radical, numerous; petioles 10-30mm, glabrous, winged; 
lamina linear-oblanceolate, 10-30 x 3.5-8.5mm, pinnatisect or deeply pinnatifid 
with 7-11 rather distant pairs of ovate-oblong or oblong-linear, obtuse, deeply 
crenate to pinnatifid (sometimes subentire) segments. Flowers several per tuft, 
each solitary from crown on long erect glabrous pedicel 20-70mm. Bracts 
absent. Calyx cylindrical, 12-14 x 3.5-4mm: tube 7—-9(-10)mm, lanate. 
sparsely pilose or subglabrous; lobes 5, lower half stipe-like, ciliate on margins, 
foliar apical half 3-sect, segments coarsely crenate, reflexed at tip. Corolla pink 
or wine-red with paler throat and darker hood, 33—43mm: tube 18—25mm, 
cylindrical but abruptly widening slightly near middle, pubescent along lateral 
veins, otherwise glabrous; galea with long cylindrical vertical part c 8mm, 
anther-bearing part c 6-8 x 4.5mm, minutely papillose or with stalked glands, 
rather abruptly attenuate into short beak 1-4mm with crenulate, truncate apex; 
lower lip 12-15 x 18-22mm, 3-lobed, lateral lobes spreading. broadly elliptic, 
c10 x 8mm, middle lobe orbicular,c 6 x 8mm, all entire and ciliate on margin. 
Stamens inserted in middle of upper (broader) section of corolla tube: anterior 
filaments sparsely pilose, posterior glabrous; anthers c 2.5 x 1.2mm, thecae 
with wide, very shallowly emarginate base. Capsule lanceolate-ellipsoid, 12-14 
x 45-5.5mm, shortly obliquely acuminate. Seeds c 2.5 x 1.1mm, ellipsoid- 
reniform with concave ventral face, dorsal face with c 12 faint + straight 
longitudinal ridges. ventral face with c 12 more distinct curved longitudinal 
ridges; reticulation absent. 


1, Leaf segments glabrous at tips; calyx not lanate: back of galea with sessile 
papillae; beak of galea 2.5-4mm..................506. a. var. longipedicellata 
+ Leaf segments with tufts of fine greyish hairs at tips; calyx lanate: galea 
with short stalked glands: beak of galea only 1-1.S5mm .. b. var. lanocalyx 
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a. var. longipedicellata 
Bhutan: N — Upper Mangde Chu district (Saga La), Upper Bumthang Chy 
district (Kantanang, Marlung, Hoopkye La), 4270—4725m. June-July. 
Endemic to Bhutan. 


b. var. lanocalyx R.R. Mill (378) 
Bhutan: C — Bumthang district (Penge La). Dry hilltop among dwarf rhodo. 
dendrons, 4390m. June-July. 


Ser. 37. Filiculae Li 

Perennials. Leaves mostly radical with long filiform petioles; cauline absent 
or 1-3, alternate; lamina pinnatilobed or pinnatipartite. Inflorescence a short 
raceme. Calyx split anteriorly, lobes 5. Corolla pink to purple; tube slightly 
longer than calyx, glabrous or partly hairy; galea beaked, the beak with denticu- 
late apex. 


58. P. trichodonta Yamazaki; P. asplenifolia var. asplenifolia sensu F.B.I. pp. 
(Sikkim plants) non Floerke, P. wallichii sensu Prain (389) p.p. (E Himalayan 
plants) and Yamazaki (135) non Bunge 

Low perennial; roots rather long, fleshy. Stems (1—)3—9(—11)cm, erect, shortly 
but rather densely pubescent. Radical leaves alternate, clustered; petiole 
25-60mm, often almost filiform, sparsely pubescent with purplish hairs; lamina 
linear or linear-oblong, 10-35 x 1.5-8mm, dark green above, pale green 
beneath, more or less runcinate-pinnatilobed with 7-16 pairs of ovate-triangular, 
obtuse to truncate, subentire to lobulate or dentate segments with + revolute 
margins; upper surface shortly grey-pubescent along midrib, otherwise glabrous; 
lower surface glabrous; lobes ciliate on margin. Cauline leaves (0—) 1-2, alter- 
nate. Inflorescence a short, lax terminal raceme of 1-5 flowers. Bracts with 
broad petiole, pilose to lanate on margin, and short leaf-like lamina, subequal 
to calyx. Pedicels 2-8mm, sparsely pubescent or glabrous. Calyx tubular- 
campanulate, 10—13mm; tube c 7mm, shallowly split on anterior side, glabrous: 
lobes 5, triangular-lanceolate, posterior c 1.2mm, acute, entire, others lobate, 
laterals c 3mm, anterior c 2mm, all lanate on margins. Corolla pink, mauve or 
wine-red with darker veins and galea, 20-25mm; tube c 12-14 x 1.5mm, 
glabrous, not dilated above; galea with erect part c 8mm, anther-bearing part 
falcate, directed forwards, c 5.5 x 3.5mm, + glabrous (sometimes sparsely 
papillose), gradually attenuate into porrect beak 2.5—4mm with truncate, den- 
ticulate, ciliate apex; lower lip 12-13 x 13-15mm, longer than galea, middle 
lobe c 4 x Smm, much smaller than reniform lateral lobes and apically truncate. 
all lobes denticulate and at least sparsely (and very shortly) ciliate. Stamens 
inserted near middle of corolla tube; all filaments lanate above but glabrous in 
lower “4; anthers c 3 x 1.2mm, thecae acute at base. Capsule oblong-lanceolate. 
15-20 x 4—5mm, acuminate. Seeds not seen. 

Bhutan: C — Tongsa district (Rinchen Chu); Sikkim: Dzongri, Peykiong La. 
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Bijan, Phullalong etc. Open grassy alpine hillsides and on moss-covered bould- 
ers, 3660-4573m. June-August. 


59, P. filiculiformis Tsoong var. dolichorhyncha Tsoong 

Bushy perennial. Stems numerous, 10—20cm, ascending or suberect, clothed 
with lanceolate scales at base, completely glabrous. Radical leaves long-petiolate 
(petiole 40-50mm), lamina oblong, 15-45 x 5—8mm, pinnatipartite with 7-15 
pairs of oblong-triangular, obtuse, lobulate segments, lowest pair conspicuously 
shorter than those above; upper surface glabrous, lower surface reticulate- 
veined, white-furfuraceous at first, later glabrous. Cauline leaves 2-3, alternate, 
with rather long petioles. Inflorescence a short, rather conferted terminal raceme 
of (3-)6—9 flowers. Bracts leaf-like, with purplish petioles 8-10mm + dilated 
at base. Pedicels silvery-pubescent, 1.5--10mm, lowest much longer than others. 
Calyx cylindrical-campanulate, 10mm; tube 6-6.5mm, shallowly split on anterior 
side, sparsely pilose; lobes 5, unequal, spathulate-stipitate, obtuse, with ciliate 
margins, tips becoming + reflexed. Corolla purple, faintly scented, c 28mm; 
tube c 14mm, pilose along 2 lateral veins, otherwise glabrous: galea with erect 
part c 5.5mm, anther-bearing part c 6 x 3.5mm, dark purple, papillose along 
ventral margin, gradually attenuate into forward-directed, straight. slender. 
sparsely papillose beak c Smm with slightly dilated, denticulate apex, the teeth 
themselves shallowly emarginate: lower lip c 8 x 14mm, lateral and middle 
lobes subequal, entire, glabrous. Stamens inserted just below top of corolla 
tube; anterior filaments pilose; anthers c 1.8 x 0.8mm, thecae obtuse at base. 
Capsule rather broadly ellipsoid, c 10 x 6mm, straw-coloured. acute. 

Bhutan: N — Upper Kulong Chu district (Me La, two collections). Moist cliffs 
and overgrown boulders, 4420m. June. 

Var. dolichorhyncha is apparently endemic to Me La: var. filiculiformis. with 
corollas having shorter beak and ciliate lower lip. is restricted to SE Tibet. 


Ser. 38. Perpusillae Yamazaki 

Dwarf caespitose perennials, sometimes nearly acaulescent. Leaves radical 
(and alternate if stems present), petiolate; lamina pinnatifid or pinnatisect. 
Flowers solitary, axillary. Calyx split anteriorly, lobes 3 or 5. Corolla mainly 
crimson; tube very slender, c 3 x calyx. straight. + hairy: galea beaked. beak 
bifid or erose. 


60. P. hicksii Tsoong. Fig. 99g—h. 

Dwarf, caespitose, many-stemmed perennial 2—7cm: roots slender, fibrous. 
Stems very short, almost absent. Leaves all radical: petioles 10-20mm, glabrous: 
lamina lanceolate or oblong. 8-15 x 3-—5.5mm, pinnatifid to near middle, with 
4-5(-6) pairs of ovate-triangular, serrate segments, upper surface very loosely 
long-pilose (hairs cream), lower surface white-furfuraceous at first and with 
hairs on midrib. Flowers solitary, axillary. 7-20 or more per plant; pedicels 
6-15mm. Calyx narrowly campanulate: tube 5.5—7mm, 5-ribbed, membranous, 
shallowly split on anterior side; teeth 5, all stipitate, posterior suborbicular. 
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indistinctly toothed, other 4 flabellate, incised-serrate. Corolla crimson, 
28-33mm; tube very slender, 16—19mm, c 3 x calyx tube, straight, scarcely 
dilated near top, with very few hairs, with few sessile glands near top; gale, 
with erect part c 4mm, anther-bearing part inflexed, 5-6 x 3-3.5mm, attenuate 
into short beak c 3mm with erose apex; lower lip 9-10.5 x 13—15mm, 3-lobed 
+ to middle; lateral lobes c 6.5 x 6.5mm, orbicular, middle lobe ¢ 5 x 4.5mm, 
obovate with retuse apex, all lobes sparsely short-ciliate. Stamens inserted near 
top of tube; 2 anterior filaments pubescent; anthers c 1.5 x Imm, thecae obtuse 
at base. Capsule 9 x 6mm, ovoid, straight, obliquely acute. 

Bhutan: N — Upper Kulong Chu district (Shingbe). Scree, c 4420m. August. 

Endemic to Bhutan; known only from type gathering. 


61. P. perpusilla Tsoong 

Very dwarf, caespitose, few-stemmed perennial 1—3cm (excluding flowers): 
roots fusiform. Stems 0—15mm, when evident shortly pubescent with hairs in 2 
rows. Leaves radical (and alternate on stems); petioles 6—13mm, + dilated at 
base, sparsely pilose; lamina ovate-oblong, 6-12 x 2.5—4.5mm, pinnatisect with 
5—7 rather distant pairs of ovate-oblong segments. Flowers solitary, axillary, 
1-3 per plant; pedicels 3—Smm, glandular. Bracts leaf-like with broad membra- 
nous bases sheathing calyx. Calyx 6-7mm, membranous, split to 7% on anterior 
side, nearly glabrous; teeth 3, central one (posterior) very reduced, other 2 
(laterals) scarcely 2mm, lanceolate, slightly sigmoid and directed forwards, 
finally patent with recurved tips. Corolla crimson with white markings; tube 
16-18mm,c 2% x calyx tube, straight, hardly dilated at top, pilose; galea with 
erect part c 3mm, anther-bearing part 6mm, inflexed, glandular dorsally, attenu- 
ate into short beak c 4mm with obtuse, shortly bifid apex; lower lip c 6 x 
11mm, 3-lobed; lateral lobes elliptic, 10 x 6mm, middle lobe transversely 
elliptic, deeply retuse, c 4 x 5.5mm; all lobes densely short-ciliate. Stamens 
inserted near top of tube; anterior filaments densely pubescent near apex. 
Capsule unknown. 

Bhutan: C — Mongar district (Pung La). Peaty soil on rocks, c 3660m. July. 

Endemic to Bhutan; known only from type specimen. 


Ser. 39. Odontophorae Prain 

Low caespitose perennial. Leaves radical and cauline, petiolate; cauline 
subopposite or alternate; lamina pinnatisect. Inflorescence conferted. usually 
3-flowered. Corolla bicoloured (pink/white); tube nearly twice calyx. partly 
hairy; galea shortly beaked. 
62. P. odontophora Prain 

Low, rather delicate caespitose perennial with creeping rhizome. Stems 
2.5—6cm, prostrate or procumbent then suberect, pilosulous to puberulous with 
hairs mainly in 2 lines. Radical leaves few, long-petiolate: petioles 15—30mm. 
sparsely pubescent; lamina ovate to oblong-ovate in outline, 8-22 x 8—13mm. 
pinnatisect with 3-13 alternate, deeply pinnatifid, sharply dentate segments, the 
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lower ones shortly petiolulate; upper surface dark green, glabrous, lower surface 
paler with dark reticulate veins, glabrous. Cauline leaves alternate or more often 
subopposite, similar to radical but smaller and more shortly petiolate. Flowers 
usually 3, in a small conferted terminal inflorescence, each subtended by a leaf- 
like bract. Pedicels 1|-4mm. Calyx cylindrical-campanulate, 6-7mm, + glabrous, 
5-toothed, the posterior and 2 anterior teeth triangular, 2 lateral teeth subulate. 
all entire. Corolla 24—26mm; tube white, c 10-12 x Imm, with dorsal line of 
short hairs continuing up erect part of galea, otherwise glabrous: erect part of 
galea white, 34mm; anther-bearing part of galea pink, c 6 x 2.5mm, subin- 
flated, arcuate-incurved with a small, broad-based, obtusely triangular tooth at 
base, minutely puberulent dorsally, attenuate into slender, pink. horizontal, 
porrect beak 3.5-4mm with slightly dilated, truncate apex; lower lip white with 
reddish-pink margins, 7-8 x 9.5—-1]mm, middle lobe c 3 x 4mm, laterals c 4 
x 6mm, all glabrous on margins. Stamens inserted in middle of tube; 2 anterior 
filaments densely hirsute throughout, posterior glabrous above, sparsely barbate 
below. Style shortly exserted. Capsule c9 x 3mm, obliquely lanceolate-ellipsoid 
with broad shoulder near middle, puberulent on margins towards apex. obtuse. 

Sikkim: Na-tong; Chumbi: Phari, Do-tho. c 3350m. July-August. 

Endemic to Chumbi and Sikkim; known only from three gatherings. 


SecT. 17. Leptochilus Yamazaki 
Description as for the only series in our area. 


Ser. 40. Excelsae Maximowicz 

Tall perennial. Leaves cauline, alternate, large with long petioles: lamina 
pinnatisect. Inflorescence a long raceme: flowers alternate. Calyx spathaceous. 
with 3 very small apical teeth. Corolla pink or purple; tube equalling calyx. 
distally twisted, glabrous: galea villous, with strongly curved beak whose tip at 
first rests on spoon-shaped projection from lower lip, then springs apart. 


63. P. excelsa Hook.f. Fig. 100c—d. 

Tall erect perennial 100—150cm. Stem + stout. purplish-brown, unbranched 
below, laxly branched in inflorescence. glabrate below, sparsely short-pubescent 
in 4 rows above, pubescent + all round in inflorescence. Radical leaves appar- 
ently absent. Cauline leaves alternate: petioles 40-80mm, narrowly winged. 
rachis winged and toothed: lamina ovate-triangular, ovate-lanceolate or lanceo- 
late-oblong, 50-180 x 30-110mm, pinnatisect with 12-15 pairs of segments: 
largest segments c 3 pairs up from base of lamina, 30—-60mm, pinnatifid. seg- 
ments then rapidly diminishing in size upwards, sparsely short-pilose above. 
glabrous beneath, margins doubly and acutely incised-serrate. Inflorescence a 
long, slender terminal raceme 7—20cm with many alternate flowers separated by 
short internodes; axis pubescent + all round. Bracts small, equalling or shorter 
than calyx, all shortly petiolate. with ovate. incised-serrate lamina c 3-8 x 
2-3mm. Pedicels 2—4mm, shortly pubescent. Calyx spathaceous, S—6 x c 2.5mm 
in flower, very shortly 3-toothed at apex. posterior tooth c 0.4mm, narrowly 
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oblong-triangular, lateral ones broadly triangular, c 0.7mm, each with rudimen. 
tary tooth on outer side and pilose margins. Corolla pale pink or grape-purple 
with darker galea, 16—24mm; tube c 5.5-7mm, glabrous, twisted above; gale 
with anther-bearing part 4-5 x c 2.5mm, villous dorsally and along ventral 
margins, produced into slender beak, young beak c 6—7mm, curved downwards 
and inwards, sometimes almost forming a circle, with shortly 2-lobed apex 
resting in dilated tip of middle lobe of lower lip, later springing apart, lengthen. 
ing to 10-11mm, curving upwards and outwards, finally forming a shallow S: 
lower lip lanceolate-oblong, 14-18 x c 5mm, obsoletely 3-lobed, lateral lobes 
pilose on margin, middle lobe produced c 8mm beyond tips of lateral lobes, 
linear, with spoon-like dilated tip. Stamens inserted in lower part of tube; all 
filaments glabrous; anthers 1.8-2 x 1.1—1.5mm, ovoid-elliptic, thecae obtuse 
at base. Capsule c 16-18 x 6-7mm, lanceolate-ellipsoid, obliquely mucronate 
at apex. Seeds blackish, ovoid, 1.9-2 x c Imm, with c 16 (8 per side) very 
indistinct, slender, rather irregular longitudinal ridges connected by numerous 
faint transverse slightly raised lines. 

Bhutan: C — Ha, Thimphu, Tongsa, Bumthang and Tashigang districts, N - 
Upper Mangde Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim: 
Dzongri, Lachen etc.; Chumbi: near Rinchingong, Phari, near Galing. Abies and 
mixed Betula/conifer forest, Rhododendron scrub, 2600—3800m. July-August. 


SecT. 18. Phanerantha Li 

Perennials. Roots thickened. Stems several. Cauline leaves alternate. Calyx 
cylindrical to ellipsoid, split anteriorly; teeth 5. Corolla tube equalling or up to 
twice as long as calyx; galea strongly bent, beaked; middle lobe of lower lip 
smaller than others. 


Ser. 41. Macranthae Prain 

Robust perennials. Leaves basal and alternate on stem, petiolate; lamina 
pinnatipartite. Inflorescence a dense, conspicuous raceme of many, large flowers. 
Calyx shortly split anteriorly. Corolla yellow; tube equalling calyx, straight. 
glabrous; galea falcate, beaked. 


64. P. scullyana Maximowicz. Fig. 100a—b. 

Robust perennial. Stems erect, 15~100cm, stout, + lanate with brownish- 
white hairs, sometimes nearly glabrous. Leaves alternate, clustered near base 
with several on the stem. Petioles of lower leaves 20-160mm, + pilose on upper 
surface; lamina linear to linear-lanceolate, 50-210 x 12-—50mm, with winged 
rachis and pinnatipartite with 10-20(—25) pairs of segments: segments oblong 
to oblong-lanceolate, coarsely and deeply lobed, the lobes mucronate-dentate: 





Fic. 100. Scrophulariaceae. a—n, flower and inner face of dissected calyx of Pedicularis species: 
a-b, P. scullvana (x 2); c-d, P. excelsa (c x 3, d x« 4): e-f. P. ehvesii (x 2): g-h, P. longiflora 
subsp. tubiformis (g x 2%. h x 3): i-j, P. megalantha (i x 3.4) x 4): k I. P. siphonantha (x 3): 
m-n, P. rhinanthoides subsp. labellata (m x 3, x 4). Drawn by Glenn Rodrigues. 
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upper surface + pilose, lower surface white-furfuraceous. Inflorescence a very 
conspicuous, usually long and dense, terminal raceme of many flowers. Bracts 
leaf-like, equalling or exceeding calyx, with broad petioles. Pedicels very short 
Calyx urceolate-tubular, 15-22 x 7—8mm, sparsely long-pilose especially on 5 
main longitudinal veins, shortly split on ventral side, with 5 ovate, very acutely 
dentate lobes 2-4 x 1-2mm, each tooth of the lobes long-aristate. Corolla pale 
lemon- or primrose-yellow with galea tipped purple, with faint lemon scent, 
30-35mm:; tube straight, 15—20mm, equalling calyx, glabrous; galea strongly 
falcate, erect part 6—-8mm, anther-bearing part c 10mm, microscopically glandu- 
lar-punctate, tapering to an abruptly incurved beak 4—5mm with 2-lobed apex: 
lower lip 12—18 x 25-30mm, middle lobe orbicular to obovate-orbicular, entire, 
c8 x 10mm, lateral ones c 10 x 15mm, enclosing galea. Stamens inserted just 
above middle of tube; anterior filaments pilose right up to anthers, posterior 
sparsely pilose but glabrous in upper half; anthers c 3 x 1.2mm, thecae subacute 
at base. Capsule obliquely lanceolate, 20-25 x 6mm. Seeds ivory-white, irregu- 
larly ellipsoid, 3-3.5 x c 1.8mm, coarsely reticulate. 

Sikkim: Dzongri, Meguthang. 

Frequent in Nepal, reaching its eastern limit in Sikkim where it seems to have 
been rarely collected. The description applies to typical plants with pale yellow 
flowers and lemon scent, which constitute the only variant that has been collected 
in Sikkim. Other plants from Nepal, determined as P. scullyana but with pure 
white flowers, also differ in some other characters, including a ‘strong rose 
scent’; they may merit recognition as a subspecies or separate species but further 
study is needed. 


Ser. 42. Robustae Prain 

Perennials, usually caespitose and often dwarf. Leaves mainly radical, petio- 
late, cauline alternate; lamina pinnatifid, pinnatipartite or pinnatisect. 
Inflorescence a short dense raceme of axillary flowers. Calyx split to 3 or more 
anteriorly, lobes usually 5, but 3 in most specimens of P. e/wesii. Corolla pink 
to purple (rarely white in albinos); tube 1-2 x calyx, usually glabrous; galea 
porrect, beaked, the beak bifid or 2-lobed at apex. 


65. P. nepalensis Prain 

Somewhat caespitose perennial with short rhizome and fleshy fusiform roots. 
Plant to 24cm tall but stems usually much less (0O—S5cm); stems when developed 
erect, sparsely pilose. Leaves mainly radical, cauline alternate: petioles 
10-50mm, slender, sparsely long-pilose; lamina linear or broadly linear, 10-100 
x 4-20mm, obtuse or subacute, pinnatifid or pinnatisect with 5-15 pairs of 
segments; segments ovate, |.5-8mm, acute-serrate or largest pinnatifid, mucron- 
ate; glabrous above except for long multicellular hairs at tips of segments, white- 
furfuraceous beneath at first. Flowers few to numerous, axillary or in dense 
terminal racemes to 8cm. Pedicels 5—25(-45)mm, sparsely pubescent. Calyx 
tubular-campanulate, 10-14mm (—l6mm: fm. alba), cleft to ¢ % on anterior 
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side, strongly ribbed, sparsely white-hirsute on ribs; teeth 5, posterior oblanceol- 
ate, small, others obovate-orbicular or obovate, incised-serrate, reflexed, glabr- 
ous. Corolla purple (rarely pure white: fm. alba); tube 15-22mm, 1/%-2 x 
calyx, sparsely short-pilose only in upper part; galea with erect basal part 
6-7mm, anther-bearing part inflated, 6—-8mm, hooked-decurved, glabrous, 
tapering to deeply 2-lobed short beak c 5mm; lower lip 12-13 x 18-20mm, 
spreading, lateral lobes reniform, 12—14mm wide, middle lobe broadly reniform- 
orbicular, 6-10 x 9-1]mm, all lobes undulate, glabrous. Stamens inserted near 
middle of tube; 2 anterior filaments densely hairy, 2 posterior more sparsely 
hairy; anthers c 3 x 1!.5mm, thecae acute at base. Capsule obliquely oblong, c 
20mm, shortly cuspidate. Seeds broadly ovoid, c 2 x Imm, pale, distinctly 
reticulate. 

Bhutan: C — Tongsa district (Rinchen Chu at Lakse La); Sikkim: Choon-goo 
(389). Open alpine grassland, hillsides and scree, 3350-4725m. June- 
August(-early September). 

Fm. alba Tsoong, based on the collection from Rinchen Chu, is endemic 
to Bhutan. 


66. P. daltonii Prain; P. asplenifolia Floerke var. pubescens Hook.f. 

Dwarf, shortly caulescent caespitose perennial with fleshy fusiform roots to 
20cm. Stems erect, numerous, (0.5—)1—7cm, pilose. Leaves mainly in basal tuft, 
cauline leaves alternate; petiole of radical leaves 10-40mm, slender, becoming 
twisted, densely but minutely puberulent, with narrow glabrous wing; lamina 
linear-oblong, 10—30(—40) x 2.5-6mm, subacute, base cuneate or shortly atten- 
uate, pinnatifid with 8—15(-20) pairs of segments; segments ovate, 1—-2mm, 
crenate; upper surface sparsely long-pilose, lower surface sparsely white- 
furfuraceous. Flowers few, axillary, in dense raceme; pedicels 20-30(—60)mm, 
sparsely short-pilose. Calyx cylindrical-campanulate, 10—12mm, split to c 43 on 
anterior side, hirsute, 5-toothed; teeth elliptic, crenate, posterior one smallest. 
Corolla purple; tube 16—20mm long, 1.5—2mm diameter near middle but slightly 
dilated towards top, sparsely pilose, glabrescent, with few sessile glands near 
top; galea with erect basal part c 5mm, anther-bearing part inflated, 6-6.5 x 
3-3.5mm, horizontal, porrect, abruptly tapered into straight declinate beak 
4—5mm with acute bifid tip; lower lip spreading, 3-lobed, 14-18 x 19-23mm, 
lateral lobes reniform, 10-11 x 12—14mm, middle lobe 8-9 x 8—9mm, subor- 
bicular with cuneate base, all lobes shallowly crenulate, glabrous. Stamens 
inserted just below apex of tube; all filaments hirsute; anthers 2.5 x Imm, 
constricted towards apex, thecae obtuse at base. Capsule obliquely oblong, 
15-20mm, shortly cuspidate. Seeds ovoid, c 1.8mm, pale, distinctly reticulate. 

Bhutan: N — Upper Mo Chu district (Lingshi); Sikkim: Yakla. Tankra La. 
Chho La; Chumbi: Chakalung La and Kalaeree. Stony ground and alpine turf, 
4420-4877m. July-September. 
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67. P. robusta Hook.f. 

Dwarf perennial, with horizontal root-stock and longer roots. Stems ascend. 
ing, 2—6cm, pubescent. Leaves mainly radical, cauline alternate; petioles 
10-20mm, slender, subglabrous; lamina narrowly oblong, 13-30 x 4-6mm, 
subacute, base shortly attenuate, pinnatifid with 8-10 pairs of segments: seg- 
ments ovate, 0.5—2mm, obtuse, at least larger ones crenate; both surfaces glandu- 
lar-puberulent. Flowers axillary, in short dense raceme; pedicels 49mm. Calyx 
cylindrical-campanulate, c 10mm, split to % on anterior side, pubescent; teeth 
5, subequal, oblong, serrate, spreading at anthesis, densely pubescent on mar- 
gins. Corolla purple; tube c 9mm, glabrous; galea with basal part erect, c 4mm, 
anther-bearing part c 8mm, falcate, tapering into a short beak c 4mm with bifid 
apex, directed downwards; lower lip spreading, 15—16mm wide, middle lobe 
entire. Stamens inserted in middle of tube; all filaments barbate. Capsule 
obliquely oblong-ovoid, c 18 x 5mm, shortly cuspidate. Seeds ovoid, c 1.5mm, 
reticulate. 

Sikkim: Lachung Valley, ?Samdong; Chumbi: Phari. 4270-5180m. 
(?July—)August; fruiting September. 

Apparently very local and known from few collections, none of them recent. 
Records from Samdong probably apply to P. daltonii and/or P. elwesii: the 
sheets bearing the plants allegedly from Samdong are mixed gatherings, and it 
is not clear which labels go with which plants. The fruiting specimen from 
Singalelah (Darjeeling: Singalila, 3350m) mentioned in F.B.I. under P. robusta 
is, according to its annotation, Clarke 12571 (K). However, the leaves look 
more like those of P. megalantha and the capsules are 25—30mm long, thus 
matching those of P. megalantha. It bears the apparently unpublished name P. 
fenestrata Clarke. 


68. P. elwesii Hook.f. Fig. 100e—f. 

Perennial from long, stout, fleshy, straight root-stock. Stems several, decum- 
bent or ascending, 5—20cm, densely puberulent all round. Leaves mostly radical 
and clustered, cauline alternate; petiole 10--70mm, densely puberulent; lamina 
broadly linear or oblong, 40-100 x 5-20mm, pinnatisect or pinnatipartite with 
narrowly winged rachis; segments (8-)12—22 pairs, oblong or ovate-oblong. 
obtuse, crenate-serrate, larger ones pinnatifid with crenate-serrate lobules, spar- 
sely puberulent above and beneath, with white scurfy scales beneath at first. 
Inflorescence a short terminal conferted raceme borne on a long scape. Bracts 
leaf-like but with broad petioles expanded at base, lamina 6—14mm, pinnatifid. 
densely puberulent. Pedicels 2-15(—20)mm, densely puberulent. Calyx tubular- 
ventricose, deeply split on anterior side, 10—-12mm, with narrow mouth and + 
scarious margin; teeth 3(—5), posterior very small (c 1.5mm), linear, other 2 (or 
4) ovate with short stalk, 3-4mm, pinnatifid. Corolla deep pink, crimson of 
magenta; tube c 10mm, subequalling calyx, mostly straight but slightly curved 
near top, glabrous; galea with erect basal part 3-Smm, anther-bearing part 
hooked and decurved near middle, turgid. c 8mm, enclosed by lower lip. 
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glabrous, suddenly narrowed into downwards-directed, straight, twisted beak c 
4mm with deeply 2-lobed apex; lower lip large, enclosing galea, 18-21 x 
22-28mm, 3-lobed, with densely ciliate margin; lateral lobes reniform, 9- 14mm 
wide, middle lobe orbicular or spade-shaped with shallowly emarginate apex. 
Stamens inserted in middle of tube; all filaments villous; anthers oblong, c 
3.5mm, slightly curved, thecae acute at base. Capsule obliquely ovoid-oblong. 
15-17 x 5—6mm, acute. Seeds buff, oblong-ellipsoid to ovoid with small basal 
peg-like appendage, 2.2-2.5 x 1.2-1.5mm, obtuse at apex, finely striate- 
reticulate with c 30 longitudinal striae on dorsal face and c 20 on ventral, with 
prominent ventral longitudinal groove (so that in ventral view seed resembles 
a bivalve). 

Bhutan: C — Ha district (Tare La), N —- Upper Mo Chu district (Yale La). 
Upper Bumthang Chu district (Marlung), Upper Kulong Chu district (Me La): 
Sikkim: Lachen, Dzongri, Yome Samdong, Gora La etc.: Chumbi: below Ghiva. 
Phari. Moist alpine grassland (often by streams), usually in open situations but 
sometimes among shrubs or under Abies forest, 3050-4877m. June—September. 

The sectional and series placement of this species is disputed. Yamazaki (426) 
groups it in sect. Phanerantha ser. Robustue (the treatment followed here), 
whereas Yang eft al. (429) consider it a member of ser. Pseudomucranthue 
together with P. fletcheri, that series is a member of sect. Rhizophyllum. 


Ser. 43. Garckeanae R.R. Mill (378) 

Perennial. Leaves radical and alternate, petiolate; lamina pinnatifid. 
Inflorescence a dense raceme. Calyx split to % anteriorly. Corolla pink or 
purple; tube 14%-2 x calyx, puberulent: galea circinnate, beak curved. almost 
forming a circle; lower lip erect, standard-like. 


69. P. garckeana Maximowicz 

Perennial, with fleshy fusiform roots. Stems erect, 6—16cm, pubescent, leafy. 
Leaves radical and alternate; petioles 20—35mm, slender, dilated at base: lamina 
linear-oblong, 20-60 x 3-6.5mm, obtuse, base shortly attenuate, pinnatifid 
with 12-20 pairs of segments; segments ovate, contiguous, 1-2.5mm, bluntly 
mucronate-dentate (mucro not always obvious): upper surface almost glabrous 
except for grey-puberulent midrib. lower surface minutely puberulent and with 
white scurfy scales. Flowers axillary, in dense 7—15-flowered raceme. pedicels 
7-18mm. Calyx narrowly cylindrical-campanulate, 14-l6mm, split to 3 on 
anterior side, hirsute mainly on ribs, 5-toothed: teeth elliptic, cristate, posterior 
smaller than other 4. Corolla deep pink or purple: tube 22-30 x c 2mm, not 
dilated upwards, puberulent; galea with erect basal part c 4 x 2mm. anther- 
bearing part S-7 x 2.5-3.5mm. inflated, circinnate, tapering into a slender beak 
¢ 7.5mm with bifid apex, curved, nearly completing a circle: lower lip erecto- 
patent, standard-like, 3-lobed. 12-14 x 18—20mm, lateral lobes c 10 x 13mm. 
broadly ovate, middle lobe c 8 x 9mm, oblong-obovate or obovate. truncate. 
all with glabrous, entire margins. Stamens inserted in middle of tube; all 
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filaments hairy but anterior more densely so than posterior, anthers ovoid, 
thecae acute at base. Capsule obliquely oblong, c 22mm, shortly cuspidate, 
Sikkim: Dzongri (388); Chumbi: Phari, Chumbi, Na-toot, Tangkar La, 
Beongchin, Bootang, Lu-ma-poo. July. 
Little material of this apparently local species has been seen. 


Sect. 19. Schizocalyx Li; sect. Phanerantha Li p.p. 
Description as for the only series in our area. 


Ser. 44. Longiflorae Prain 

Perennials (perhaps sometimes behaving as annuals). Leaves radical and 
cauline, cauline alternate or upper ones sometimes clustered, petiolate; lamina 
pinnatifid. Inflorescence racemose, the lowest flowers often remote. Calyx split 
to at least 14 anteriorly, lobes 2—3 (and sometimes rarely a posterior tooth in 
P. siphonantha). Corolla yellow or pink; tube 3-8 x calyx, hairy; galea twisted 
to form a ring or U, with or without ventral teeth, the beak slender and tapered, 
2-lobed at apex; lower lip suberect. 


70. P. longiflora Rudolph subsp. tubiformis (Klotzsch & Garcke) Pennell; P. 
tubiflora sensu F.B.I. non Fischer, P. longiflora var. tubiformis (Klotzsch & 
Garcke) Tsoong, P. tubiformis Klotzsch & Garcke. Med: Lukro serpo. 
Fig. 100g—h. 

Perennial with several fleshy, elongate-fusiform roots to 8cm. Stems |—50cm, 
usually several, simple, decumbent to erect, glabrous. Leaves alternate or upper 
sometimes subopposite and clustered; petioles S~75mm, narrowly winged with 
broadened, flattened base, glabrous or sparsely pilose; lamina linear to oblong. 
10-40 x 3-10mm, pinnatifid with 6-10 pairs of segments, segments ovate or 
ovate-oblong, acute, doubly callose-serrate, glabrous. Inflorescence a + abbrevi- 
ated, several-flowered terminal raceme often with some axillary flowers below. 
Bracts leaf-like with petioles broadened at base. Pedicels 2—15mm; flowers 
strictly erect at anthesis, strongly recurved to touch ground after pollination. 
Calyx urceolate-tubular, 8-11 x 4-5mm, split + halfway on ventral side; 
mouth narrowed, 2-lobed, lobes shortly stipitate, ovate, 3-fid, lobules acutely 
dentate. Corolla bright golden yellow, with 2 reddish-brown, chocolate or purple 
comma-like marks in throat and pale yellow tube, slightly scented; tube 25-50 
x 1.5mm, pubescent; galea with erect part c 4mm, abruptly bent at top, anther- 
bearing part 5—6 x 2.5-3mm, directed forwards but becoming strongly twisted, 
narrowed into slender beak c 5mm with 2-lobed apex, turning orange-red after 
pollination; lower lip 6-10 x 15—18mm, 3-lobed, middle lobe obovate-orbicular. 
S—6.5 x 5.5-6mm, lateral lobes reniform, c 10 x 8mm, emarginate, all pilose 
on margin. Stamens inserted at apex of tube: filaments all pilose; anthers oblong. 
c2 x Imm, thecae acute at base. Capsule lanceolate-ellipsoid. 13-17 x 4-5mm, 
acuminate. Seeds ovoid, blackish, striate, somewhat crested at apex. 

Bhutan: C — Ha and Thimphu districts, N- Upper Mo Chu, Upper Pho Chu. 
Upper Bumthang Chu and Upper Kulong Chu districts: Sikkim: Dzongti. 


1228 


36. PEDICULARIS 


Lhonak, Lagyap, Yumthang, Dongkung; Chumbi: Lingmatang, Chho La etc. 
Swamps and marshy meadows, often in water, 3050-5560m. June—October. 

Particularly long-stemmed plants (25—50cm) with long petioles to lower leaves 
(up to 75mm) have been called fm. maxima Bonati; they probably represent 
ecotypic variants adapted to a semi-aquatic habitat. They have been collected 
more than once at Lingmatang. 


71. P. siphonantha D. Don; P. hookeriana sensu Tsoong p.p. (Bhutan and Sikkim 
plants) non Bentham. Med: Lukro marpo. Fig. 100k-I. 

Perennial (?0r sometimes annual ) with + stout vertical root-stock and fibrous 
roots. Stems erect, decumbent or sometimes prostrate (var. prostrata Bonati), 
5-25(-35)cm, glabrous or pubescent. Leaves alternate, mostly radical except 
on plants with well-developed stems; petioles 10-40mm, glabrous or with long 
hairs especially near base; lamina linear-oblong, 10-40 x 2—15mm, with nar- 
rowly winged rachis, pinnatisect or pinnatifid with 5-8 pairs of segments; 
segments ovate or ovate-oblong, very variable in size and depth, doubly acute- 
serrate; upper surface glabrous or sparsely pilose, lower surface callose-reticulate 
and sparsely pilose. Inflorescence of several axillary flowers in upper part of 
stem (remote and axillary in var. prostrata). Bracts leaf-like with petioles broad- 
ened at base. Pedicels 2-Smm. Calyx urceolate-tubular, 10-12 x c 3mm, split 
to c 4 on ventral side; mouth strongly constricted, 2-3-lobed sometimes with 
a very small acuminate posterior tooth, the lobes shortly to distinctly stipitate. 
orbicular and doubly incised-serrate. Corolla bright rose-purple or pink with 
white throat and often whitish base of galea, 40-100mm; tube 30-90 x 
0.5-2mm, straight, erect, pilose; galea twisted to form a U or incomplete ring 
with its tip pointing + upwards, the anther-bearing part c 2mm wide, with 
tooth-like projection on each ventral margin, glandular-punctate, beak c 10mm, 
shallowly 2-lobed: lower lip orientated almost vertically, 8-10 x 15-18mm, 
pilose on margins, deeply 3-lobed, middle (lower) lobe obcordate, laterals reni- 
form, spreading like wings. Stamens inserted at top of tube: 2 anterior filaments 
pilose, posterior glabrous: anthers narrowly ellipsoid, c 2 x Imm, thecae 
subacute at base. Capsule lanceolate-ellipsoid. 10-15 x 4—Smm, shortly acumi- 
nate. Seeds broadly ellipsoid, greyish-black, 2.5-2.7 x 1-1.2mm., distinctly 
reticulate and with c 17 striae, abruptly narrowed basally into an obtuse append- 
age and sometimes also with a smaller, truncate apical projection. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa, Bumthang and Mongar districts, 
N - all districts except Upper Kuru Chu district; Sikkim: Dotag. Dyalip La. 
Dzongri, Yampung: Chumbi: Bootang. unlocalised (collections for King). Abies 
forest, Rhododendron scrub. damp alpine meadows and sedge moorland, 3200— 
4270m. May—September. 

Prostrate forms with long stems up to 35cm, which have been called var. 
prostrata Bonati or subsp. prostrata (Bonati) Tsoong), have frequently been 
confused with the W Himalayan species P. hookeriana Bentham which, however. 
has broader, more ovate leaves and corollas with shorter tube. They have been 
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collected several times in Sikkim and C Bhutan and require further study, as 
do plants from Dzongri with exceptionally large corollas. Plants of ‘var. pro. 
strata’ also differ in their seed morphology: their seeds are paler brown, narrowly 
ellipsoid, with a prominent basal appendage but no apical projection. Cooper 
2157 from Sikkim is conspicuously reticulate with c 13 longitudinal rows per 
side, Dinvoj 18 from Nepal is much less so with c 17 longitudinal rows of striae. 


Sect. 20. Botryantha Li 
Description as for the only series in our area. 


Ser. 45. Rhinanthoides Prain 

Perennial. Leaves mostly radical, alternate, petiolate; cauline remote, small, 
alternate; lamina pinnatisect. Inflorescence racemose. Calyx split to at least 
halfway ventrally, lobes 5. Corolla reddish-purple; tube up to 2% x calyx, 
straight, hairy; galea erect in centre of lower lip, twisted and S-shaped, ventrally 
toothed, beaked, the beak long and slender, 2-lobed at apex. 


72. P. rhinanthoides Schrenk. 

Perennial; roots elongate-fusiform. Stems 5—30cm, branched from base, 
ascending or somewhat decumbent, glabrous or very sparsely short-pilose. 
Leaves alternate, mostly radical, cauline remote, small; petioles of lower leaves 
10-40mm, sparsely pubescent or glabrous; lamina linear or linear-lanceolate, 
15-70 x 5-—I5mm, pinnatisect with 6-15 pairs of segments; segments ovate or 
oblong-ovate, acute, doubly incised-serrate, teeth usually acute or cuspidate, 
rarely obtuse; surfaces glabrous or sparsely pubescent. Inflorescence a short 
terminal raceme of 3-10 flowers. Bracts leaf-like but smaller (equalling or 
shorter than calyx), lamina ovate or ovate-triangular, sparsely white-pilose, with 
petiole broadened at base. Pedicels 4-15mm. Calyx urceolate-tubular, 10-13 x 
4—5mm, tube membranous, sparsely pilose, narrowed towards top and split 
ventrally to %—%, mouth 5-lobed, posterior lobe usually subulate and entire, 
rarely + resembling others and denticulate. Corolla pale reddish-purple with 
whitish throat and much darker purple galea, 25-35mm; tube 20-30 x c 1.5mm, 
straight, gradually lengthening up to 2% x calyx, loosely pilose: galea borne 
erect in centre of lower lip, extreme base pale whitish and bearing small tooth 
on each ventral margin, remainder dark purple, twisted to form an incomplete 
ring or S-shape, anther-bearing part c 4mm, produced into long slender beak c 
15mm with acute shallowly 2-lobed apex; lower lip 12-15 x 20—25mm, lateral 
lobes reniform, 10—15mm wide, middle lobe broadly orbicular, 5-6 x 5—10mm, 
all usually at least sparsely ciliate on margins, sometimes glabrous. Stamens 
inserted near top of corolla tube; 2 anterior filaments villous, 2 posterior glabr- 
ous; anthers oblong, c 2.5 x 1.3mm, thecae acute at base. Capsule oblong- 
ovoid, c 12 x 4mm, with oblique, shortly acuminate apex. Seeds ovoid, pale. 
distinctly reticulate, apically crested. 
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|. Leaf segments flat, not overlapping, with acute or cuspidate teeth; lower 
pedicels usually 8—15mm at anthesis; posterior calyx lobe subulate 
a. subsp. labellata 
+ Leaf segments oblique, overlapping, with obtuse teeth; lower pedicels not 
more than 5mm at anthesis; all calyx lobes denticulate and revolute 
b. subsp. revoluta 


a. subsp. labellata (Jacquemont) Pennell; P. /abellata Jacquemont, P. rhinantho- 
ides var. labellata (Jacquemont) Prain, P. rhinanthoides subsp. tibetica (Bonati) 
Tsoong. Fig. 100m-n. 

Leaf segments flat, becoming + separated; teeth acute or cuspidate. Lower 
pedicels usually 8-15mm at anthesis. Posterior calyx lobe subulate or linear- 
lanceolate, entire. 

Bhutan: C —- Thimphu district (near Paga La), N - Upper Pho Chu (Gyophu 
La), Upper Mangde Chu (Mangde Chu); Chumbi: (all 389) Phari, Kangma, 
Pe-namong Chu. Boggy moorland etc., 3960-—4270m. June-August. 

Rather variable in our area. Li (368) distinguished subspp. tibetica and 
labellata by their lower lips respectively ciliate on the margin and glabrous, but 
plants from the distributional range of subsp. /abellata in the narrow sense (W 
Himalaya) can sometimes have ciliate lower lip, and some specimens identified 
as subsp. tibetica have glabrous lower lips. Yamazaki (426) treated the two as 
synonymous and his view is followed here. 


b. subsp. revoluta Pennell 

Leaf segments oblique and suberect, overlapping: teeth obtuse. Lower pedicels 
c 5mm at anthesis. Posterior calyx lobe + similar to other 4, denticulate. 

Sikkim: Naku Chho. 5000—5500m. August. 

Known with certainty only from the type gathering, which has not been seen: 
the information given here is based on Pennell’s description and key. The status 
of this subspecies requires investigation. The peculiar shape of the leaves recalls 
those of P. oederi Vahl subsp. branchiophy lla (Pennell) Tsoong, described from 
the same area. 


SECT. 21. Saccochilus Yamazaki 
Description as for the only series in our area. 


Ser. 46. Megalanthae Prain 

Perennials. Leaves mainly clustered near base, alternate, petiolate: lamina 
pinnatifid to pinnatipartite. Inflorescence racemose. Calyx split to least 3, lobes 
5. Corolla pink to purple; tube 1%-6 x calyx. straight. hairy: galea erect in 
centre of cup-like lower lip. its erect part very reduced or absent, anther-bearing 
part + sessile on lower lip, strongly twisted into a ring or arc, with long coiled 
beak emarginate at apex. 
73. P. megalantha D. Don. Fig. 100i-j. 

Perennial; roots straight, simple or with few branches. Stems |-—several, erect 
or ascending, 10—80cm, unbranched or sparsely branched from base, glabrous 


1231] 


173. SCROPHULARIACEAE 


or with a few thin hairs. Leaves alternate (often with at least some upper ones 
subopposite); petioles 20-80mm, narrowly winged, usually completely glabrous. 
sometimes sparsely pilose only on the broadened, flattened base; lamina linear. 
lanceolate to ovate-lanceolate, 40-120 x 10—-40mm, pinnatifid to pinnatipartite 
with 7-12(—14) pairs of segments; segments ovate or oblong-ovate, pinnately 
lobed, the lobes crenate-serrate; both surfaces sparsely pilose, lower surface also 
+ white-furfuraceous at least when young. Inflorescence an elongated or + 
condensed terminal raceme of 5—20 flowers, sometimes with a few axillary 
flowers immediately below, opening from top downwards. Bracts leaf-like bu 
usually more ovate, with petioles broadened at base and ciliate on margin. 
Pedicels 2-12mm, glabrous. Calyx urceolate-tubular, 15-20 x 5—8mm, split to 
c ¥3; tube membranous, 10-veined, sparsely spreading-villous especially on veins: 
mouth with 5 orbicular-ovate, doubly incised-dentate apical lobes. Corolla deep 
reddish-purple or cerise with white galea and throat, or rarely entirely white. 
45—75mm; tube 28-60mm, very slender (c 1—1.5mm diameter), straight, 21-4 
x calyx, sparsely pilose; galea erect in the centre of the lower lip which forms 
a deep cup around it, strongly twisted and forming a nearly complete ring, c 
18mm, anther-bearing part + sessile on top of corolla tube, c 4mm, minutely 
glandular-punctate, gradually attenuate into long coiled beak 10—14mm with 
obliquely acute, + deeply emarginate apex; lower lip c 20 x 30mm, lateral 
lobes broadly orbicular-reniform, 15—20mm wide, middle lobe much smaller, 
ovate-triangular, c 7 x 4—6mm, all pilose on margin. Stamens inserted at top 
of tube; 2 anterior filaments pilose, posterior glabrous; anthers 2.5-4 x 
1.5—2mm, elliptic, thecae acute at base. Capsule lanceolate, 25-35 x 8—9mm, 
apiculate at apex. Seeds straw-coloured with conspicuous blackish appendage, 
3.3-4.1 x 1—1.5mm, reticulate with c 30 longitudinal rows (14-15 per face) of 
lacunae, c 40 per row; lacunae + circular, with whitish inner margins. 

Bhutan: C — Thimphu, Punakha and Tongsa districts, N — Upper Mo Chu. 
Upper Pho Chu, Upper Mangde Chu and Upper Bumthang Chu districts: 
Darjeeling: Richi La; Sikkim: Changu, Dzongri, Bikbari etc.; Chumbi: Natu La 
— Champitang, Yatung, Yuo-so etc. Clearings in Abies and bamboo forest and 
scrub, grassy alpine hillsides (often by streams), 2440—4420m. June—September. 

A white-flowered plant has been collected from Bhutan (Ceukata, 3383m. 
Bedi 354, K); it was named var. alba (without authority) on the label but 
probably deserves no more than forma rank. 


74. P. megalochila Li var. megalochila fm. rhodantha Tsoong 

Perennial; roots slender, tending to become fusiform. Stems erect or ascending, 
7—30cm, + densely villous all round or nearly glabrous. Leaves alternate. 
clustered near base with several on the stem. Petioles of lower leaves 10—65mm. 
+ hairy; lamina narrowly oblong in outline, 40-90 x 8—17mm, pinnatipartite 
with 7-16 pairs of segments; segments oblong-triangular to ovate-triangular. 
incised-crenate; upper surface + pilose, lower surface white-furfuraceous especl- 
ally at first. Inflorescence a showy terminal raceme (7-4 of plant height). 
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opening from top downwards. Bracts leaf-like but uppermost much shorter and 
more ovate, with flattened petioles. Pedicels 4-10mm. Calyx urceolate-ovoid, 
broadest at base, 9-13 x 2.5-4mm, split to well beyond middle, tube sparsely 
to densely white-pubescent or -villous (especially below) and frequently with 2 
long dark streaks on anterior side, hairs in material from Bhutan usually dense 
and at least 1(-2)mm but shorter and sparser in Tibetan material, anterior half 
with 2 divergent apical lobes 1—1.5mm, posterior with 2 divergent apical lobes 
1.8-2.5mm and much smaller linear tooth; lobes stipitate, spathulate-orbicular, 
subentire or shallowly crenate. Corolla crimson, cherry- or plum-red with darker 
galea, 27-31mm; tube straight, 14—20mm, slender but with distinctly broadened 
base, appressed-villous especially above or + glabrous; galea very strongly 
falcate (almost forming a ring), enclosed by lower lip, c 14mm, anther-bearing 
part c 5mm, rather abruptly attenuate into long, curved, slender beak c 9mm 
with entire, truncate apex; lower lip very large and flag-like, 15-20 x 15—20mm, 
lateral lobes reniform, c 18mm wide, c twice as wide as spathulate orbicular 
middle lobe, all lobes + densely ciliate on margins. Stamens inserted near top 
of tube; filaments densely hirsute or villous; anthers c 3 x 1.5mm, thecae 
produced at base into long, slender, curved tails c 1.5mm. Capsule ovoid. c 14 
x 6mm, shortly acuminate. Seeds oblong-ellipsoid, straight, c 1.8 x 0.9mm, 
testa with c 30 longitudinal ridges connected by very fine. indistinct cross-links 
but not clearly reticulate. 

Bhutan: C — Thimphu district (between Pajoding and the Lakes), Tongsa 
district (Rinchen Chu), N — Upper Kuru Chu district (Cang La, Narim Thang), 
Upper Kulong Chu district (Me La, Shingbe). Grassy alpine pasture and hill- 
sides, often by streams or drippings from cliffs, 3900—4725m. June-August. 

Var. megalochila fm. megalochila and var. ligulata Tsoong. both with yellow 
flowers, are restricted to SE Tibet. Plants of fm. rhodantha from Bhutan tend 
to have much hairier stems and slightly longer, hairier corolla tubes than those 
from SE Tibet. Plants with pale pink flowers from Tibet, included in fm. 
rhodantha by Tsoong, also differ in their ovate, sharply dentate apical calyx 
lobes and may represent an additional taxon. 


75. P. pauciflora (Maximowicz) Pennell: P. megalantha D. Don var. pauciflora 
Maximowicz 

Perennial (or possibly annual) with slender vertical root. Stems few. decum- 
bent or ascending (central ones suberect), 4-8cm, sparsely puberulent. Leaves 
alternate, mainly clustered near base of plant: petioles 10—60mm, sparsely short- 
pilose throughout; lamina linear-lanceolate to ovate-lanceolate, 10-65 x 
5-20mm, deeply pinnatifid to pinnatipartite with 4-8(-13) pairs of segments. 
segments oblong-ovate. doubly crenate-serrate; both surfaces white-furfuraceous 
at least when young. upper surface also sparsely pilose. Inflorescence of 3-10 
axillary flowers in lax raceme. Bracts ovate. pinnatifid, on long pilose petioles, 
longer than calyx. Pedicels 4-10mm, shortly pubescent. Calyx obovoid-tubular 
with distinctly narrowed base especially in flower, 13-16 x 4-6mm, 10-veined. 
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sparsely white-pilose especially on veins; mouth with 5 apical lobes, posterior 
one oblanceolate, others ovate, rather sharply crenate-serrate. Corolla purple 
throughout, 50-90mm; tube 35-75mm, 1-2mm diameter, straight, 414-6 x 
calyx, sparsely pilose; galea erect in centre of lower lip, strongly falcate, forming 
a wide arc but not a nearly complete ring, c 20mm, anther-bearing part + 
sessile on top of corolla tube, c 4mm, produced into slender beak c 15mm 
obliquely acute and emarginate at apex; lower lip 10-16 x 15-—25mm, lateral 
lobes reniform, c 14mm wide, middle one ovate-oblong, c 8 x 5mm, all pilose 
on margin. Stamens inserted at top of corolla tube; all filaments villous; anthers 
oblong, c 2.5 x 1.2mm, thecae acute at base. Capsule lanceolate, 20-25 x 
5—6mm, shortly apiculate at apex. 

Sikkim: Dzongri, Kankergang; Chumbi: Phari. Grassy alpine slopes, 3350- 
4270m. 


76. P. woodii R.R. Mill (378) 

Perennial. Stems several, erect or ascending, 3~8cm, unbranched, shortly 
adpressed-pubescent all round, Leaves mainly radical with few alternate cauline: 
radical leaves numerous (12-25 per tuft), petioles 20—-40mm, narrowly winged, 
shortly pubescent, lamina linear-oblong in outline, (15—)25—40 x 3-7mm, 
pinnatipartite with usually 7-15 pairs of segments; segments ovate-triangular, 
lowest pairs smaller and indistinct, more distant than upper pairs, each segment 
crenate-serrate; segments with long creamy caducous hairs when young, finally 
glabrous, also white-furfuraceous beneath when young; midrib with persistent 
dense short hairs on upper surface, glabrous and pale beneath. Inflorescence a 
few-flowered terminal raceme. Bracts leaf-like. Pedicels indistinct in flower, to 
c 10mm in fruit and then glabrous. Calyx narrowly urceolate-tubular, 15—17mm, 
split to c ¥%3; tube membranous, 10-veined, sparsely spreading-villous on veins: 
mouth with 5 small oblong-ovate incised-dentate apical lobes c 1—1.5mm which 
tend to blacken and roll back when dry (especially the 3 anterior ones). Corolla 
concolorous but galea slightly darker, pale or deep pink, 35—50mm; tube 
25-30mm, slender (c 2mm diameter near middle, widening slightly upwards). 
straight, c twice calyx, pilose; galea erect in centre of lower lip, strongly twisted, 
forming a wide arc but not an almost complete ring, c 14mm, anther-bearing 
part almost sessile on corolla tube, c 6mm, minutely glandular-punctate, gradu- 
ally attenuate into coiled beak 6—-7mm with obliquely acute, emarginate apex. 
lower lip 20-25 x 25—30mm, lateral lobes broadly orbicular-reniform, 8-10 x 
14-18mm, middle lobe smaller, broadly obovate, 10-12 x 8—10mm, margins 
undulate and glabrous or with extremely sparse minute hairs. Capsule narrowly 
ovoid, c 20 x 5—6mm, shortly acuminate. Seeds not seen. 

Bhutan: S — Sankosh district (Lawgu summit), C — Thimphu district 
(Dungtsho La). Rock-crevices, moist mountain cliffs, and open rocky moorland, 
4400—4500m. August. 

Endemic to Bhutan. 
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37. BRANDISIA Hook.f. & Thomson 


Erect shrub with stellate tomentose indumentum. Leaves opposite or 
subopposite, shortly petiolate. Flowers solitary or rarely in pairs. axillary, pedi- 
cellate; pedicels with 2 bracteoles. Calyx campanulate, 2-lipped, without promi- 
nent veins. Corolla bilabiate, infundibular, pink or rarely yellow. Stamens 4, 
didynamous; staminodes absent; anthers with long hairs at tip and margins. 
Ovary bilocular, hairy, with numerous ovules. Fruit a loculicidally dehiscent 
9-valved capsule. Seeds many, linear, with thin membranous winged reticulate 
testa; endosperm absent. 

The above description applies to the single species occurring in Bhutan, which 
is anomalous and has been placed in its own monotypic subgenus, subgen. 
Rhodobrandisia Li. For an account of the genus, see Li (366), who postulated 
a relationship with Wightia and Paulownia. 


1. B. rosea W.W. Smith 

Shrub, 60cm—2.5m. Young twigs rather densely white stellate-tomentose, older 
branches much more sparsely so. Leaves shortly petiolate (petioles 5-10mm), 
lamina lanceolate-elliptic, 30-100 x 8-—-30mm, acuminate, base attenuate or 
cuneate, margin remotely and finely denticulate or subentire, upper surface dark 
green (drying blackish), glabrous and rather glossy, lower surface densely grey 
stellate-tomentose. Pedicels 6—12mm, stellate-tomentose. Calyx 2-lipped, c 9mm, 
stellate-tomentose especially near base, margins and apex. Corolla deep rose- 
pink, greyish-brown, orange-yellow or pale yellow, 22—26mm, outside of tube 
shortly stellate-tomentose, lips hairy. Anthers densely bearded with long stout 
yellowish hairs to c 1.5mm. Capsule 10-18 x 7-1!mm, dark blackish-brown, 
shortly acuminate; valves sulcate, stellate-hairy along sulcus. 

Bhutan: C - Tashigang district (Balfi). N- Upper Mo Chu district (Mo Chu). 
Open, + shady thickets and scrub, 2135—3353m. July—October. 

The description and ecological notes are mainly based on material from 
Yunnan (China) and eastern Tibet. Two varieties occur in Bhutan. Var. rosea 
with rose-pink to yellowish-red flowers has been recorded from Tashigang. The 
yellow-flowered variants which occasionally occur (e.g. Bowes-Lyon 5180 from 
Mo Chu) have been distinguished as var. flava C.E.C. Fischer, described from 
Assam. 


38. WIGHTIA Wall. 


Evergreen, hemi-epiphytic tree or pseudo-liana. Branches scandent or + 
pendulous, lenticellate. Leaves opposite. decussate, exstipulate, petiolate, entire, 
very coriaceous. Flowers in axillary thyrses; peduncles, pedicels and calyx all 
densely but minutely stellate-tomentose. Peduncles trichotomous. Pedicels with 
2 small bracteoles near middle. Calyx campanulate, irregularly 3—5-lobed. 
Corolla large: tube incurved near base, dilated above: upper lip 2-lobed., erect, 
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lower 3-lobed, reflexed or spreading. Stamens 4, didynamous, long-exserteg, 
inserted near base of corolla; anthers sagittate, thecae parallel, dehiscence + 
introrse. Style long, with incurved tip. Ovary glabrous. Fruit a 2-valved oblong 
or oblong-lanceolate septicidal capsule; valves separating from placentiferoys 
axis. Seeds numerous, linear, with membranous broadly winged testa; endo. 
sperm absent. 

For a detailed account of this genus and its disputed systematic position, see 
Maheshwari (376). Some authors (including both its discoverer, Wallich, and 
Maheshwari) assign it to Bignoniaceae, along with the closely allied genera 
Paulownia Sieber & Zuccarini and Brandisia Hook.f. & Thomson which together 
form Scrophulariaceae (or Bignoniaceae) tribe Paulownieae. 


1. W. speciosissima (D. Don) Merrill; Gmelina speciosissima D. Don, W. gigantea 
Wall. Nep: Lakori, Bauni-kath, Bop-kung, Zeru-kung. Fig. 101a—b. 

Small or usually large tree (3—)6—15m, often hemi-epiphytic and climbing up 
trunks of other trees by means of aerial roots arising from trunk; trunk often 
stout, sometimes exceeding 30cm diameter. Bark black; wood soft. Leaves with 
short stout petiole 1.5—3.5cm; lamina elliptic or ovate-elliptic, 10-28 x 7—19cm, 
acute or subacute, base obtuse or rounded, glabrous above, stellate-tomentose 
beneath. Thyrses borne on leafless shoots, 6—16cm, many-flowered; peduncles 
6-8cm or more. Calyx 6—-9mm, dull green tinged purple near base, stellate- 
tomentose outside and less densely towards apex of lobes within. Corolla white 
or very pale pink at first changing to bright, deep purplish-pink with paler tube 
and green throat, 25—35mm; tube very densely stellate-tomentose outside except 
near base, almost glabrous inside; lobes stellate-tomentose both outside and 
inside. Stamens much exserted; filaments whitish, anthers pinkish-brown, c 3mm. 
Style pale yellow or pinkish, c 40mm. Capsule oblong or linear-oblong, 25-40 
x c 10mm. 

Bhutan: C — Punakha district (near Khelekha) and Tashigang district (Jin 
Chu Valley and Yonpu La); Sikkim: Ramom Valley etc.; Darjeeling. Warm 
broad-leaved forest and hot open hillsides, (?900—) 1220—2100m; often epiphytic 
on trees or rocks. October-November. 

The wood is soft and is used by priests to make temple idols. 


Family 174. BIGNONIACEAE 
by E. Aitken 


Trees, shrubs and woody climbers, rarely herbs. Leaves opposite, decussate 
or alternate, rarely in whorls or rosettes, pinnately compound, 3-foliate with 





Fic. 101. Scrophulariaceae and Bignoniaceae. Scrophulariaceae. a—b, Wightia speciosissima: a. 
leaf (x 4); b, flower (x 1%). Bignoniaceae. cg, Srereospermum colais: c, leaf and inflorescence 
(x4): d, flower (x 3); e. flower with part of calyx and corolla cut away (x 3); f, fruit (x “4): 
g. seed (x 7). h, Incarvillea himalayensis: habit (x ¥2). Drawn by Glenn Rodrigues. 
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branched or simple tendril often replacing terminal leaflet or undivided; glands 
often present at the base of the petiole. Flowers bisexual, zygomorphic. 
5-merous, in panicles, cymes or solitary, terminal or on short lateral branches. 
bracts inconspicuous. Calyx campanulate, gamosepalous, spathaceous or 
2-5-lobed. Corolla campanulate or tubular, with 2-lipped mouth or 5 slightly 
unequal lobes. Fertile stamens 4, occasionally reduced to 2 (5 in Oroxylum), 
missing stamens usually replaced by staminodes. Anthers each with 2 divergent 
locules, dehiscing by longitudinal slits. Ovary superior, 2-celled, subsessile, with 
nectariferous disc; style filiform; stigma 2-lobed, elliptic. Fruit an elongate 
capsule; seeds flat or ridged, prominently winged. 


LE. Herbaceous: plants: osw0inssseeweencsebarwtwietveweiaeeedeiossne 1. Incarvillea 
+ Trees, shrubs or woody climbers .............. cece cc cece eee cece eee ee eeeeenes 2 
2. Leak mareins-coarsely SEIralescuwssc'ts averecsrneatoend eel saan eae 5. Tecoma 
+. Leaf mareins enure sscacaccwi sawn dete rater ea nieestas wan eee eee euse wenden: 3 
3, OUMNDELS Atte d Grtct een len tatana tau iaeuene wena 7. Pyrostegia 
abt > *EPEOSLOLSS MT DS tak. Meech rire un hel cu Peila Inet Wied Shily dtdanueomenie eros, 4 
4. Leaflets small, up to 2.5 x 0.5cm, capsule oblong or ovoid ..6. Jacaranda 


+ Leaflets large, 2.5-20 x 1-9cm, capsule linear, elongate .................. 5 


5. Corolla 6.5-12.5cm; fertile stamens 5; capsule flattened, septum not 


(HHICKENEG I Yo ids snip reduerebuciavewmavenense te mk see asamatnagae 4. Oroxylum 

+ Corolla 2—6.5cm; fertile stamens 4; capsule not flattened; septum thickened 
6 

6. Leaves 1-pinnate, leaflets 5.5—13.5(—20)cm; septum 0.8—1.5cm diameter; 
SEECS HGR EG) tatters SS csateae noses caged oom taeeueey 2. Stereospermum 

+ Leaves 2-pinnate, leaflets 2.5—-8cm; septum 3—4mm diameter; seeds not 
BLOC ors sachh sad caste bre tendan dee dea- ene wile IR ae age 3. Radermachera 


1. INCARVILLEA Jussieu 


Annual or perennial herbs. Roots simple or branched, woody or tuberous. 
Stems sometimes absent. Basal leaves in rosette, or stem leaves alternate, rarely 
opposite, without stipules, pinnate or pinnatisect, rarely undivided, puberulous. 
Flowers 5-merous, terminal, solitary or racemose, occasionally paniculate, zygo- 
morphic. Pedicels subtended by a short bract. Calyx tube campanulate, lobes 
ovate, lanceolate, subulate or reduced to minute points. Corolla tube cylindrical 
at base, campanulate above, lobes subequal, rounded or emarginate. Stamens 
4, in pairs, 2 long, 2 short, anthers 2-lobed, each with a single bristle; staminode 
absent or variable. Stigma horizontally elliptic. Capsule cylindrical. 
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quadrangular or 6-winged. Seeds subdiscoid or ovate, surrounded by a wing or 
with fine hairs at each end. 

In addition to the species with deep pink flowers described below, /. longirace- 
mosa Sprague [/. /utea Bureau & Franchet subsp. /ongiracemosa (Sprague) 
Grierson] with yellow flowers may occur in Chumbi. It was described from a 
collection made between Phari and Shigatse, but all specimens seen from more 
precise localities were collected north of our area. 


1. Lateral leaflets in O-S pairs; terminal leaflet 15-70mm; corolla tube 
AG SAE Gennes heen a EN oti bak Paiste oa 1. I. himalayensis 

+ Lateral leaflets in 3—7 pairs; terminal leaflet 4-S5mm:; corolla tube 25—30mm 
2. I. younghusbandii 


1. I. himalayensis Grey-Wilson; /. mairei (Léveillé) Grierson var. grandiflora 
(Wehrhahn) Grierson p.p. Fig. 101h. 

Perennial, stems absent, leaves arising in rosette from fleshy root-stock. Leaves 
pinnate; lateral leaflets in 0--4 pairs, ovate, 7-40 x 6-20mm, acute, serrulate, 
+ sessile or petiolules c 1mm; terminal leaflet orbicular, (15-—)25—40(-70) x 
30-45(-65)mm; petiole (15—)40-100mm. Peduncles 22~—28(—45)mm, 
unbranched or branching near base. Calyx tube 10-15mm; lobes ovate to 
lanceolate, 3-6 x 2—6mm, acuminate. Corolla deep pink, base of tube yellow 
or orange, throat with white streaks; tube 40-65mm; lobes orbicular, 
10-15(-20)mm. Capsule woody, 4-angled in section, curved, 45-70 x 5—10mm. 
Seeds subdiscoid or ovate, densely covered in thick glandular hairs, 5-7 x 5mm 
including narrow wing. 

Bhutan: N — Upper Pho Chu district (Chojo Dzong. Thanza). Mountain 
pastures, 3960—4100m. June-July. 


2. I. younghusbandii Sprague 

Similar in habit to 1 himalayensis but smaller: lateral leaflets in 3—7 pairs, 
lanceolate, 3-5 x 1—2mm, terminal leaflet 4-5 x 6—7mm: petiole 5—10mm: 
calyx tube 4-5mm, lobes lanceolate, 2-3 x 1-1.5mm: corolla dark rose-pink, 
tube 25~30mm, lobes 5-7 x 6-9mm: capsule (not seen) curved, 25-30 x 
8—-9mm, narrowing towards apex. 

Chumbi: Phari-Tuna (325). Open hillsides, 3000-4500m. June-July. 

Collected several times immediately north of Sikkim and Chumbi. 


2. STEREOSPERMUM Chamisso 


Trees 8—20m. Leaves |-pinnate (in Himalaya). entire or dentate. Flowers in 
large, lax terminal or axillary panicles. Calyx ovoid in bud, campanulate with 
short, rounded, unequal lobes when open. Corolla tubular-ventricose or subcam- 
panulate, narrowing abruptly in the lower part. white with purple streaks, or 
crimson, lobes ovate, spreading. nearly equal, toothed or laciniate. Stamens 4. 
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in pairs; staminode usually rudimentary. Capsule elongate, terete, slightly com. 
pressed or quadrangular, with small tubercules on outer surface; septum thick- 
ened, subterete, corky, transversely notched. Seeds with flat, oblong, 
membranous wing on each side; embryo with ridge embedded in notch in 
septum; wings of adjacent seeds not overlapping. 


1. Young leaves and panicles + glabrous; apex of leaves caudate-acuminate: 


capsule twisted, 0.8—1.2cm diameter ................ cece eeee eee ees 1. S. colais 
+ Young leaves and panicles glandular or pubescent; apex of leaves shortly 
acuminate; capsule straight, 1.5—-2cm diameter ............ 2. S. chelonoides 


1. S. colais (Dillwyn) Mabberley; S. personatum (Hasskarl) Chatterjee, 5. 
chelonoides sensu Clarke non (L.f.) DC., S. tetragonum A. DC. Nep: Parari. 
Fig. 101c-g. 

Young leaves and panicles + glabrous or sparsely, finely puberulous. Mature 
leaflets elliptic, 5.5-13.5(-20) x 2-6(-—7)cm, caudate-acuminate, both surfaces 
glabrous or rarely finely puberulous beneath; petiolule conspicuous, 
0.3-1.2(-2)cm. Calyx glabrous, 0.5—lcm. Corolla white with purplish or crim- 
son markings; tube 1.2—1.8cm, glabrous outside, densely tomentose within; lobes 
0.8-1 x 0.5-0.7cm. Capsule 30-80 x 0.8—1.2cm, prominently ridged, twisted 
when mature; septum c 8mm diameter. Seeds 5—6 x 13mm including wing: 
embryoc 5 x 2mm. 

Bhutan: S — Phuntsholing and Sankosh districts, C — Tongsa, Mongar and 
Tashigang districts; Darjeeling: Rongtong, Sivok etc. On hillsides or river banks 
in subtropical forests, 150-1500m. May-July. 


2. S. chelonoides (L.f.) DC.; S. suaveolens (Roxburgh) A. DC. Nep: Parari. 

Similar to S. co/ais but young leaves and panicles densely glandular- 
tomentose. Mature leaflets broadly elliptic or broadly ovate, 10-15 x 6 x 
9.5cm, shortly acuminate, + glabrous above, pubescent beneath; petiolule stout 
or subsessile, 2-3mm. Calyx 0.6—0.8cm, tomentose. Corolla red; tube 1.8—2.2cm: 
lobes 0.5-1.2 x 0.4-0.9cm, pubescent outside, densely tomentose within. 
Capsule 35 x 1.5—2cm, not twisted, not prominently ridged; septum 1.2—1.5cm 
diameter. Seeds 7-9 x 20—25mm including wing; embryo 7-9 x 1—2mm. 

Darjeeling: Simalbhutia, Katambari etc. Terai. Fruiting November. 

The bark and roots are used for coughs and renal complaints. 


3. RADERMACHERA Zollinger & Moritz 


Similar to Stereospermum but leaves 2-pinnate (in Himalaya) and seeds in 
several overlapping rows, embryo flat, not embedded in septum of capsule. 
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1. R. sinica (Hance) Hemsley; R. borii C.E.C. Fischer, Stereospermum sinicum 
Hance 

Leaflets glabrous, elliptic to lanceolate, 2.5-8 x 1—3cm, caudate-acuminate; 
petiolule 3-10mm. Calyx c 2.5cm, swollen and thickened at base, 5-ribbed and 
3-lobed above; tip of ribs excurrent; lobes 3, unequal, ovate, obtuse, 4-8mm. 
Corolla white, funnel-shaped; tube 4—7cm; lobes 5, 1.5 x 2cm, crenate. Capsule 
45-60 x 0.4-0.5cm, not ridged; septum 0.3-0.4cm diameter. Seeds 2-3 x 
7-12mm including wing; embryo 2-3 x 3—-4mm. 

Bhutan: S — Chukka district (Marichong), C — Punakha district (Rinchu), 
Tongsa district (Mangde Chu, Shemgang), Tashigang district (Shali); W Bengal 
Duars: Buxa. On river banks in forests, 750-1675m. May. 

Flowers not seen, details taken from materials from NE India and Myanmar 
(Burma), including the original description of R. borii. Griffith itin. no. 87 from 
Deothang (Bhutan) is likely to be this species, based on his notes (66). 


4. OROXYLUM Ventenat 


Glabrous trees. Leaves opposite, 2—3-pinnate; leaflets ovate, entire. Flowers 
in long terminal racemes. Calyx campanulate, leathery, truncate or obscurely 
toothed. Corolla campanulate-ventricose, creamy white or purplish, lobes sub- 
equal. Stamens 5, fertile, unequal. Capsule linear, compressed, 2-valved. Seeds 
flat, orbicular, with broad, oblong, papery wing. 


1. Oroxylum indicum (L.) Ventenat: Bignonia indica L.. Calosanthes indica (L.) 
Blume. Nep: Totilla, Totola (66). 

Trees 4—6m. Leaflets 6.5-13 x 3.5-6.5cm, acute or apiculate; petiolules 
5-20mm. Peduncle c Im, erect. Flowers opening after sunset. Pedicels up to 
Tem. Calyx 1.5-2.5cm. Corolla tube reddish-purple outside, yellow within, 
4.5-8cm; lobes creamy, suborbicular, 2—4.5 x 2—4.5cm, reflexed, narrowing at 
base, margins crenate and irregularly lacinulate. Stamens 3—4.5cm, tomentose 
at base. Capsule 50-62 x 4—9cm. Seeds 3.5-4 x 6.5—-9cm, including papery 
wing; embryo 1.5~2cm diameter. 

Bhutan: S — Phuntsholing district (Phuntsholing), Gaylegphug district (Tori 
Bari), Deothang district (Samdrup Jongkar), C — Punakha district (Rinchu); 
Darjeeling: unlocalised (66): Darjeeling/Sikkim: Tista. In moist forest, 200— 
1525m. May-June. 


5. TECOMA Jussieu 


Shrubs or small trees. Leaves opposite, imparipinnate or digitate. Leaflets 
serrate. Flowers 5-merous, in panicles or terminal racemes. Calyx tubular- 
campanulate; lobes subequal. Corolla tubular or campanulate to narrowly infun- 
dibuliform, glabrous, base narrowing very abruptly, yellow, orange or red; lobes 
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subequal. Fertile stamens 4, one long and one short pair; staminode 1, short. 
Capsule linear, woody, compressed, 2-valved, dehiscing perpendicular to septum, 
Seeds ovate or discoid, with broad papery wing. 


1. Tecoma stans (L.) Humboldt, Bonpland & Kunth; Stenolobium stans (L.) 
Seeman, Bignonia stans L. 

Shrub or small tree, 2-4m. Leaves 1—2-pinnate; leaflets lanceolate, 3-9 x 
0.8-2.5cm, apex acuminate, margins deeply serrate, sparsely pilose beneath on 
midrib; petiolule 0—1cm. Pedicels 4-8mm. Calyx tube 45mm; lobes triangular, 
c Imm, acuminate, margins finely glandular-pubescent. Corolla yellow, cam- 
panulate, sweet-scented; tube 4—4.5cm; lobes suborbicular, 1 x 1-1.5cm, over. 
lapping, margin entire. Stamens 1.5—2cm. Capsule 16-19 x 0.5—1cm, tapering 
at ends; septum flat; seeds ovate, 22-25 x 4-6mm, including oblong wing: 
embryo 6-8 x 4—-Smm. 

Bhutan: S — Phuntsholing district. On roadside bank, 200m. May. 

Cultivated, native of S America. 


6. JACARANDA Jussieu 


Trees. Leaves opposite, 2-pinnate. Flowers in large terminal panicles. Calyx 
short, campanulate. Corolla pubescent to glabrous, campanulate, narrowly 
tubular at base, mauve or blue, lobes ovate to suborbicular. Fertile stamens 4, 
one pair shorter than the other, glandular-pubescent at base; staminode 1, much 
longer, variously glandular-pubescent especially at apex. Capsule oblong or 
broadly ovate, woody, compressed, dehiscing perpendicular to septum; seeds 
obovate, flat with broad, irregularly discoid, papery wing. 


1. Jacaranda mimosifolia D. Don; J. ovalifolia R. Brown 

Trees 6—12m. Leaf raches finely winged; leaflets elliptic to lanceolate, sessile, 
0.3-2.5 x 0.2-0.5cm, cuspidate, sparsely glandular-pubescent on upper surface. 
glabrous and with prominent vascular pattern beneath, margins revolute. 
Pedicels 3-6mm, glandular. Calyx 2-3mm, including triangular lobes. c 
0.5-lmm, densely glandular-pubescent. Corolla densely glandular-pubescent. 
mauve, whitish within spreading, 2-lobed upper lip: tube 3.5--4.5cm; lobes 4-9 
x 5—10mm. Fertile stamens !0—-11mm, anthers with one fully formed cell, the 
other reduced to a minute appendage; staminode 25mm, with large tufts of 
glandular hairs at middle and apex. Capsule (not seen, measurements from non- 
Bhutan specimen) 5-8 x 4.5-6cm; seeds 1-1.5 x 2-2.5cm, including wing: 
embryo 7-9 x 5—7mm. 

Bhutan: S — Phuntsholing district (Phuntsholing). In gardens, 200-250m. 
April. 

Cultivated, native of tropical S America. 
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7. PYROSTEGIA Pres! 


Woody climber. Leaves opposite, 3-foliate, leaflets ovate, acuminate, undulate, 
branched or simple tendril often replacing terminal leaflet. Flowers in terminal 
and axillary corymbose fascicles. Calyx campanulate, lobes reduced to minute 
points. Corolla tubular, narrowing towards base, slightly curved upwards, 
2-lipped, upper lip 2-lobed, lower lip 3-lobed. Stamens 4, shorter pair reaching 
to base of corolla lobes, longer pair to tip of lobes; staminode short, linear, 
included. Fruit (not seen) a 2-valved capsule. Fruit not usually produced outside 


native country. 


1. P. venusta (Ker Gawler) Miers; Bignonia venusta Ker Gawler. Eng: Golden 
shower. 

Stem ridged. Leaflets glabrous, 3-5 x 2-4cm; petiole 2~3cm; petiolules 
0.5-2.5cm. Pedicels 0.7—2cm. Calyx tube 0.5—0.6cm; lobes less than Imm. 
margin puberulous. Corolla orange, tube 4—Scm; upper lobes 0.7—0.8cm, lower 
lobes 1.7-2cm, oblong, margin and apex villous. Filaments 2.5—4cm, attached 
at middle of corolla tube; anthers 4-Smm. Style 5—6cm. 

Bhutan: S — Phuntsholing district (Phuntsholing). On roof of hut in town, 
200m. January—February. 

A very common cultivated plant in all tropical countries. Native of Brazil. 


Family 175. ACANTHACEAE 
by J.R.I. Wood 


Herbs or shrubs, rarely climbers (Thunbergia). Leaves opposite, decussate, 
simple, without stipules; cystoliths commonly present on leaves and other veg- 
etative parts, appearing as white streaks. Flowers usually in cymes, racemes or 
spikes but sometimes solitary or in axillary whorls. bisexual, often zygomorphic. 
Bracts and usually bracteoles present, bracts often prominent and concealing 
calyx, sometimes arranged in 3—4 levels especially in those genera with axillary 
inflorescences. Calyx 4—5-lobed, lobes usually similar in genera with 5 lobes but 
often dissimilar in those with 4 lobes such as Barleria; much reduced in 
Thunbergia. Corolla usually 5-lobed but often 2-lipped with lower lip 3-lobed 
and upper lip notched or (in Acanthus) absent. Stamens attached to corolla, 
usually 4 in two dissimilar pairs, sometimes 2 with second pair reduced to 
Sstaminodes; anthers |—2-celled, sometimes spurred at base, cells at same level 
or one below the other: pollen very varied in appearance and often distinctive 
for a particular genus. Ovary superior, 2-celled: ovules 2-numerous. Style 1: 
stigma 2-lobed, posterior lobe often reduced and apparently absent. Fruit a 
loculicidal capsule, usually cylindrical or clavate in shape (globose and beaked 
in Thunbergia); seeds usually borne on short hook-like retinacula which eject 
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the seed when ripe capsule opens. Seeds usually flattened, lens-shaped, glabrous 
or hairy, sometimes with elastic mucilagenous hairs. 

A tropical family well represented in the warm subtropical valleys and foot. 
hills. Most species flower in the dry winter season. 


1. 


+ 


= 


Sa 


11. 
+ 


Climbing plants; leaves palmately veined; calyx reduced to a ring; capsule 


with Jong Deak \ssisscc534 nents Gene eeew omen etamsbdontenaeenets 1. Thunbergia 
Herbs or shrubs, never climbing; leaves pinnately veined; calyx 4—5-partite: 
capsule oblong or clavate, never DAKE... cath accxusesauaeioadie wav bowkdant & ) 
Calyx 4-lobed; plants often spiny ............... eee eee cette terete 3 
Calyx 5-lobed; plants rarely spiny .........-....-sesesse este eee ee nett eeeenes 6 
Leaves with spiny margins; corolla with a tube and a single (lower) lip: 
Upper lip absent.asncsesacnsewbake rere etre deaa en aes odagaie 12. Acanthus 
Leaves not spiny; corolla 2-lipped or S-lobed .................eceeeeeeeeeees 4 
Calyx with 2 large and 2 small lobes .............--: see eeee eens 13. Barleria 
Calyx with 3 similar lobes and 1 larger one .............-. eect eee eee eeeees 5 
Plant with amllary Spin€$ cz 6 Sos sentenesct eel Guamaxeebere st, 4. Hygrophila 
Plant nate 25 Seceopthketeds ee sveeesei elie tater esbeeences tone 2. Nelsonia 
Pertile StAMECHS 4s fi nei See ccor ars apivedepidend eaeeesane lees as 7 
Pertile Stamens: 2 2 edetsastiycanpiar arate tries selsa helen whee eag tania 16 
Corolla distinctly: 2-lipped):c cet eat Shade sea i Shee 8 
Corolla subequally d-lobed) 2. ccci picseig set alonaneetycndy tt exeivaein a eieecanas 9 
Capsule 4-seeded; flowers in dense 1-sided heads .......... 19, Lepidagathis 
Capsule with 20 or more seeds; flowers in the leaf axils or in terminal 
Brac ledte Spikes- sha aig nacporicaue lan eubuanatey Lavainesas ade Stt 4. Hygrophila 
Corolla Jess thaty Tents cheer score ee eee dtceae aaa taeda enone: 10 


Corolla more than |.2cm 


. Bracts orbicular; capsule 4-seeded, the seeds borne on hooked retinacula. 


flowers in short, dense, 1-lipped, bracteate heads ............ 10. Phaulopsis 
Bracts linear-spathulate; capsule with 15 or more seeds, the seeds borne on 
short papillae; flowers in elongate terminal spikes ........... 3. Staurogyne 


Anther cells spurred at the base; leaves entire ..............00 ee eee veers 12 
Anther cells not spurred at the base: leaves toothed or (rarely) entire .. 13 
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Capsule 4-seeded, with a long woody base; flowers in a terminal raceme 


14. Asystasia 
Capsule 8-16-seeded from the base; flowers in small cymes 
5. Echinacanthus 


. Capsule 4-seeded or capsule not available .............. see 9. Strobilanthes 
Capsiile 8-16-seeded a,c nc vpncsrataghs anpeasapiagaxsy smite tudes Mieeeers 14 
_ Herb; corolla less than 1.5cm ................. cece eee 8. Hemigraphis 
Undershrub; corolla more than 2cmM........... 0.0... ccc ece cess eee eene eee 15 
_ Flowers in 1-sided axillary cymes; capsule 12—16-seeded ..... 7. Clarkeasia 
Flowers in clusters either in leaf axils, or in racemes or on the branches of 
an open panicle; capsule 8-seeded .....................00e ee. 6. Aechmanthera 
: Corolla Subequally,5-lobed! ox. :2c5.boshs etree mate okadewete TZ 
Corolla distinctly 2-lp pedi a0 6 kc ceacaksviens cyanauierd an tewencasteninn hee aed 21 
. Bracts conspicuous, ovate-elliptic; anthers usually exserted .............. 18 
Bracts inconspicuous, linear-lanceolate; anthers included ................ 19 


. Bracts conspicuously veined, at least Icm: corolla blue or red, tube at 


least LS CM caesar ek eis ctr un ng tnt erin aetacanted Si aute® 11. Eranthemum 
Bracts inconspicuously veined, less than Icm; corolla white, tube less than 
HOT i daanhs eek ee Gaga tinea Cu Sees Be aE ans 9. Strobilanthes 
. Corolla tube narrowly cylindrical, c 3.5cm ........... 15. Pseuderanthemum 
Corolla tube strongly ventricose, less than 3cm ................ 02. ceee eee 20 
Shrub. Corolla elongate, 2.5—3cm .......... 0.0.0 cece cece ees 16. Mackaya 
Herb. Corolla campanulate, c lcm ..................0005- 17. Codonacanthus 


Inflorescence of small axillary cymes, flowers enclosed by pair of bracts: 


corolla purple (very rarely white) ...............e cece eee eee en ees 22 
Inflorescence not as above, flowers not enclosed by pair of bracts: corolla 
VATIOUSIY>COIOUPED aifaaid abs ooecaadsedeheew ree iagae vege Haein eed aA 24 
COPONA J SOM £2344 cch an dpe set an ae inde ee tae as 26. Peristrophe 
Corolla Jess: than 2 SOM) nis codons. csi a Ree od eee tease ed 


Anthers 2-celled; placenta rising up from base of ripe capsule 
25. Dicliptera 


Anthers 1-celled: placenta not rising up from base of ripe capsule 
27. Hypoestes 
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. Corolla white; tube long, narrowly cylindrical, 3—4cm; upper lip entire, 


ACUMMALC LOU s foe kod vada bs Lewd do lakeadoan cooks 23. Rhinacanthus 
Corolla variously coloured and shaped but tube less than 3cm and upper 
lip notched or 2-lobed, rounded to acute, less than Icm ..............,., 25 


. Capsule 10 or more-seeded; stamens usually exserted .... 18. Phlogacanthus 


Capsule 4-seeded; stamens included................. ccc cece eee en ea, 26 


. Corolla large, curved, upper lip formed of 2 separate, nearly equal lobes, 


similar to the 3 lobes of lower lip ............... 0c eee eee eee 16. Mackaya 
Corolla large or small, strongly 2-lipped, upper lip notched at the tip.. 27 


Inflorescence an open lax panicle with flowers scattered on the branches 
22. Isoglossa 


Inflorescence of spikes, sometimes aggregated into a panicle ............ 28 
Bracts prominent, ovate or elliptic, at least lcm ................ 20. Justicia 
Bracts small, linear, less than Icm ............ 0... c cece eee e cece eee seaneeeeas 29 
Placenta rising up from base of ripe capsule...................05. 24. Rungia 
Placenta not rising up from base of ripe capsule ....................00008, 30 
Corolla white, less than lcm, upper lip hooded ........... 21. Leptostachya 
Corolla variously coloured but if less than lcm, pink and upper lip not 
BOOUEC 2 Gacututete heiies dans moeuredeccomiaen pele add weapea tea teniyals 20. Justicia 


1. THUNBERGIA Lf. 


Climbing herbs and shrubs. Leaves petiolate, ovate or elliptic, usually cordate 
or hastate, entire or sinuate lobed, very variable in shape within individual 
species. Flowers pedicellate, solitary or paired in leaf axils or in racemes with 
small leaf-like bract at base of each pedicel. Bracteoles paired, prominent, 
enclosing calyx and corolla tube. Calyx a small ring. Corolla large, funnel- 
shaped, tube with short cylindrical base then widened, limb with 5 nearly equal 
lobes. Stamens 4; anthers 2-celled, cells at same height, spurred or not at base. 
sometimes bearded. Capsule globose with conspicuous, woody beak, 4-seeded: 
seeds compressed to spherical, glabrous. 


l. 
+ 


2 
+ 


Calyx distinctly toothed; most leaves less than Scm: flowers axillary ..... , 


Calyx entire or crenulate; leaves at least Scm, usually much more; flowers 
axillary OW MY TACCMES enti i ces Palas on spc ie hia aha naka bev ates eenienee 
Corolla white; petiole not winged ................00..00000c 00. 1. T. fragrans 
Corolla yellow or white with a dark centre; petiole winged ..... 2. T. alata 
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3, Corolla red; flowers in long, many-flowered, pendent racemes 
5. T. coccinea 
+ Corolla white, bluish or yellow; flowers axillary or in few-flowered racemes 
which are: Not PENGenl sceidwess tll sok ia es eumadoein ieee nraes een a nae 4 


4. Corolla yellow, less than 4cm; leaves cuneate, decurrent onto petiole 
3. T. lutea 

+ Corolla white or bluish, 6—9cm; leaves hastate, not decurrent at base 
4. T. grandiflora 


1. T. fragrans Roxb. 

Slender twining herb to 1.5m, usually roughly pilose but occasionally almost 
glabrous. Leaves narrowly ovate, 3—S(-11) x 1-—3cm, usually hastate (rarely 
cordate or rounded at base), entire to unevenly sinuate; petiole 5-33mm. Flowers 
solitary or paired from leaf axils; pedicels 3—4.8cm. Bracteoles ovate to triangu- 
lar, pale green, 20-28 x 5—15mm. Calyx a 12-16-toothed pubescent ring, teeth 
c 3mm. Corolla pure white, often fragrant, thinly pilose, tube 2.5—3cm, cylindri- 
cal for most of its length but widened just below mouth, lobes 1.5—2cm. Anther 
cells not spurred. Capsule 2.5—3cm, pubescent (rarely glabrous); seeds spheri- 
cal, rugose. 

Bhutan: C — Punakha district (20km S of Wangdu Phodrang), Mongar district 
(Saling). Darjeeling: without exact locality (34). Bush-land in deep, dry valleys, 
1000-1300m. July—October. 


2. T. alata Bojer 

Very similar to T. fragrans but distinguished by its winged petiole and yellow 
(rarely white) corolla with dark centre. 

W Bengal Duars: Buxa. A garden plant escaped and sometimes naturalised, 
600m. 


3. T. lutea Anderson 

Vigorous climbing plant with stems up to 4m, glabrous or thinly pubescent 
except for prominent tuft of hairs at nodes. Leaves very thinly pilose on both 
surfaces, ovate to broadly elliptic, cuneate at base and usually shortly decurrent 
onto petiole, 9-19 x 3-13cm, small leaves entire, larger leaves repand or 
dentate; petiole 1~Scm. Flowers solitary in leaf axils, occasionally subracemose 
near tips of branches; pedicels 5—8cm. Calyx a glabrous, crenate ring, c Imm 
deep. Corolla yellow, glabrous, tube ventricose from near base, 25—30mm, lobes 
very short, rounded, c 8mm. Anther cells with green, papillose basal appendage. 
Capsule c 3.5cm, glabrous; seeds spherical. 

Darjeeling: Darjeeling, Manibhanjan, Chimli, Pankhashari, Pasting etc. 
Locally frequent in hill forest and in forest relics, 1800—2500m. July—October. 

Endemic to Darjeeling district and eastern Nepal. 
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4. T. grandiflora Roxb.; 7. clarkei Yamazaki. Nep: Kanesi (34). 

Vigorous climbing or scrambling plant with stems several metres long; very 
variable in indumentum from glabrous to tomentose. Leaves ovate-triangular, 
rarely suborbicular, 5-19 x 4—14cm, acute or shortly acuminate, usually has. 
tate, occasionally cordate and shortly cuneate at base, sinuate with few large 
teeth; petiole 2-6cm. Flowers borne on solitary pedicels 4—10cm from leaf axils 
on mature stems or in short bracteate racemes at tips of new branches; racemes 
3—15cm with linear bracts c 5mm and pedicels 1—5cm. Bracteoles oblong-elliptic, 
3—5cm, acute to apiculate. Calyx an entire glabrous ring, c 1mm. Corolla white 
or bluish (yellowish inside tube), 6—9cm, glabrous, tube broad, ventricose, about 
half as long as spreading limb. Anther cells with thin basal spur. Capsule ¢ 
3.5cm, glabrescent; seeds flattened. 

Bhutan: S — Samchi district (Charmurchi River), Phuntsholing district 
(Phuntsholing, Phuntsholing—Rinchending), Gaylegphug district (Mao Valley), 
Deothang district (Samdrup Jongkhar—Deothang); Darjeeling: Great Rangit 
and Tista Valleys; Sikkim: Rangpo; W Bengal Duars. In dense subtropical scrub 
in gullies and on steep slopes, 300—-800m. May—August. 


5. T. coccinea D. Don. Nep: Kanesi (34). Fig. 102a-f. 

Vigorous twining shrub with stems climbing to 12m and then pendulous. 
Stem variable in indumentum; glabrous, pubescent or setose especially near 
nodes. Leaves ovate-triangular, 4-18 x 3-10cm, acute, cordate to hastate at 
base, weakly sinuate with prominent teeth, glabrescent to thinly pilose; petiole 
2—9cm. Flowers in long, pendulous, terminal racemes 10—SOcm; bracts sessile, 
ovate, 0.5—3(—8)cm; pedicels (1—)2(—5)cm. Bracteoles ovate-elliptic, sometimes 
falcate, dark red, 1.8—3cm, acute or apiculate, densely puberulent, especially on 
margins. Calyx a minute rim. Corolla orange-red or crimson, glabrous or finely 
puberulent, tube widened from just above base, 22—28mm, lobes 8—1]mm. 
Anthers with some cells spurred and some not spurred. Capsule c 4cm, glabrous; 
seeds flattened, rugose. 

Bhutan: S — Samchi, Phuntsholing, Chukka, Gaylegphug and Deothang dis- 
tricts, C — Punakha, Tongsa, Mongar and Tashigang districts; Darjeeling: 
Darjeeling, Labha, Rangirun, Kurseong etc.; Sikkim: Karponang—Gangtok; W 
Bengal Duars: Sarugata (175). Common in moist hill forest, occurring wherever 
suitable habitats occur, 700—2200m. July-November. 


Fic. 102. Acanthaceae. a-f, Thunbergia coccinea: a, leaf-pair (x 2); b, inflorescence (x 1): ¢, 
bract (x 1%); d, bracteole (x 14); e, calyx (x 2); f, dehiscent capsule (x %). g-k, Nelsonia 
canescens: g, habit (x 1); h, bract (x 4); i, calyx (x 7); j, dissected corolla (x 4); k, capsule 
valves (x 4). l-n, Echinacanthus attenuatus: \, habit (x %);m, dissected corolla (x %): 0. 
anther (x 4). Drawn by Louise Olley. 
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2. NELSONIA R. Brown 


Prostrate herbs. Leaves entire. Flowers in short bracteate spikes. Bracts 
imbricate, alternate; bracteoles absent. Calyx 4-lobed, one lobe bigger thap 
others, bifid. Corolla very small, tubular, 2-lipped; stamens 2; anthers 2-celled, 
not exserted, cells separate, muticous or minutely spurred. Capsule small, 
oblong, bearing seeds from base, many-seeded; seeds very small, glabrous, borne 
on minute points, retinacula absent. 


1. N. canescens (Lamarck) Sprengel; N. campestris R. Brown. Fig. 102g-k. 

Perennial herb. Stems radiating from central tap-root, trailing, densely and 
softly pilose, up to 50cm long. Leaves dimorphic, those on main stem petiolate 
(petiole 0—2.5cm), elliptic, 3-11 x 1.5-4.5cm, acute at both ends, sparsely 
pilose, those on flowering branches sessile, 1-3 x 0.3—1cm, densely pilose and 
much smaller. Inflorescence of dense, terminal, pilose, bracteate spikes, 1—3.5cm, 
Bracts ovate-elliptic, 5-9mm, acute. Calyx 4.5-7mm, pilose, lobes lanceolate. 
Corolla 4-6mm, lips purplish. Capsule 4-7mm, sparsely glandular near apex. 

Bhutan: S — Samchi district (Buduni), Sankosh district (Balu Khola), 
Sarbhang district (Singi Khola), Gaylegphug district (Gaylegphug); Darjeeling: 
Siliguri; W Bengal Duars: Buxa, Jaldapara etc. Fields, river banks and disturbed 
ground in secondary scrub, 200—400m. February—April. 


3. STAUROGYNE Nees 


Herbs. Leaves entire. Flowers in terminal or axillary spikes. Bracts and smaller 
bracteoles present. Calyx 5-lobed, one lobe often larger than others. Corolla 
small with elongate, cylindrical tube and 5 short spreading lobes. Stamens 4, 
similar; anthers 2-celled, cells separate, muticous. Capsule small, oblong, bearing 
seeds from base, many-seeded; seeds very small, glabrous, borne on papillae, 
retinacula absent. 


1. Leaves sessile, elliptic, all opposite; bracts shorter than flowers 
1. S. polybotrya 
+ Leaves petiolate, obovate, alternate above; bracts longer than flowers giving 
flowering spike a leafy appearance ........................0005. 2. S. spatulata 


1. S. polybotrya (Nees) Kuntze; Ebermaiera polybotrya Nees 

Slender herb; stem erect, 5—25cm, sparingly branched mostly from near base, 
glabrescent below, pilose above. Leaves all opposite, subsessile, elliptic, 2-4.5 
x 1-2.5cm, obtuse, cuneate at base, glabrous except for few hairs on veins 
below. Inflorescence a dense terminal spike 1—4cm. Bracts oblong-linear. 
5—7mm, glandular-pubescent; bracteoles linear, c 5mm. Calyx 5-lobed, 6-9mm, 
glandular-pubescent, lobes linear-oblong, one much longer and broader than 
others. Corolla purplish, 6-8mm, almost glabrous. Capsule 5—6mm, glabrous. 
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Darjeeling: Dalkajhar, Phansidewa Hat-Darjeeling, Siliguri. In terai swamps, 
100-200m. October—January. 


2, S. spatulata (Blume) Koorders; S. glauca (Nees) Kuntze, Ebermaiera glauca 
Nees 
Similar to S. polybotrya but stem densely glandular-pilose above; leaves 
petiolate, obovate-spathulate, uppermost alternate; flowering spikes up to 15cm, 
usually interrupted below; bracts longer than flowers, lowermost leaf-like, 
oblong-spathulate, up to Scm, so giving inflorescence a leafy appearance. 
Darjeeling: terai (unlocalised Cowan collection). 


4. HYGROPHILA R. Brown 


Herbs growing in lowland marsh, rice-fields and similar wetland habitats. 
Leaves sessile, entire. Flowers in terminal spikes or axillary whorls. Bracts and 
bracteoles present, similar but bracteoles smaller. Calyx 5-lobed (4-lobed in H. 
auriculata), lobes linear to lanceolate. Corolla tubular, 2-lipped, upper lip shal- 
lowly notched, lower lip 3-lobed. Stamens 4 (2 in H. polysperma), similar or 
posterior pair smaller; anthers 2-celled, cells at same height. Capsule linear to 
narrowly oblong, bearing seeds from base, many-seeded (4—8-seeded in H. 
auriculata); seeds hairy; retinacula curved (short and straight in H. helodes). 


1. Plant with axillary spines; calyx 4-lobed .................... 5. H. auriculata 
+. Plant unarmed: calyx 5-lobed no. ui cc scwan aus ceca puadeadencncaepnaecna eae 2 
2.. Flowers in terminal ‘bractéate:Spikes a4 n.d cagoaatieayicgis rales ween ouied ow wsndwn en 3 
+ ‘Plowers in axdlary whorls: 2:cetr tuyere ee ieee uae nine ta tets 4 


3. Retinacula distinctly hooked: fertile stamens 2; corolla pubescent 
2. H. polysperma 
+ Retinacula very short, straight: fertile stamens 4; corolla glabrous or 
obscurely pubernlent 665. ja sac us onc chooceeeeransgededgeraetios 1. H. helodes 


4, Leaves narrowly lanceolate, glabrous; calyx sparsely hispid-ciliate 
3. H. salicifolia 


+ Leaves elliptic, hirsute; calyx densely hispid-ciliate ........ 4. H. phlomoides 


1. H. helodes Heine: Cardanthera uliginosa sensu F.B.1. non L-f. 

Slender annual herb. Stems decumbent or ascending, 30-40cm, glabrous 
below, thinly pubescent above. Leaves oblong to subovate, 1-3.5 x 0.4—Icm. 
acute, usually glabrous. Flowers in terminal, bracteate spikes, somewhat inter- 
rupted below, 1-13cm. Bracts broadly elliptic, c 8 x 7mm, becoming imbricate 
in fruit. Calyx pubescent, lobes linear, 5-6mm. Corolla blue with paler tube. 
11-13mm, glabrous or nearly so. Stamens 4, posterior pair smaller than anterior 
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pair. Capsule glabrous except near apex, many-seeded, 6—-8mm; retinacula very 
short, not hooked. ‘ 
Darjeeling: terai (unlocalised Griffith collection). 


2. H. polysperma ( Roxb.) Anderson 

Similar to H. helodes with which it is often confused but usually pubescent, 
sometimes densely so; bracts narrowly elliptic, not exceeding Smm in width: 
corolla ¢ lem, pubescent; fertile stamens 2; capsule with prominent, distinctly 
hooked retinacula. 

Bhutan: S — Samchi district (Samchi (117)), Phuntsholing district (Torsa 
River); Darjeeling: terai (unlocalised Hooker collection); W Bengal Duars. 
600m. January. 


3. H. salicifolia (Vahl) Nees 

Erect, short-lived perennial herb to 60cm, entirely glabrous except on bracts 
and calyx. Leaves narrowly lanceolate-elliptic, 2-8 x 0.3—1.2cm, attenuate at 
both ends. Flowers in dense axillary whorls. Bracts ovate, 4-7mm, acuminate, 
glabrous or sparsely hispid-ciliate. Calyx 5-lobed, lobes joined to halfway but 
splitting to base in fruit, linear-lanceolate, 7-8mm, sparsely hispid-ciliate. 
Corolla white, 12—15mm, glabrous. Fertile stamens 4, both pairs similar in size. 
Capsule many-seeded, longer than calyx, 9-11mm, glabrous; retinacula promi- 
nent, distinctly hooked. 

Bhutan: S — Samchi district (Charmurchi—Daina River); Gaylegphug district 
(Gaylegphug); Darjeeling: Dalkajhar, Siliguri; W Bengal Duars. Swampy ditches, 
300-500m. November-April. 


4. H. phlomoides Nees 

Similar to H. salicifolia but more robust; leaves pubescent to coarsely hirsute, 
oblong or elliptic, up to 2.5cm wide; bracts and calyx densely hispid-ciliate: 
corolla pale blue, 14—18mm; capsule 12—15mm. 

Darjeeling: Dalkajhar, Katambari; W Bengal Duars: Jalpaiguri. October- 
December. 


5. H. auriculata (Schumacher) Heine; H. spinosa Anderson, Asteracantha longi- 
folia (L.) Nees 

Vigorous perennial, 0.5—1.5m, with erect, woody, sparsely hispid stems and 
prominent axillary spines. Leaves in whorls of 6, two large, others reduced in 
size, lanceolate or oblong-lanceolate, 3-15 x 0.5-4cm, acute at both ends. 
sparsely hispid. Flowers in dense axillary whorls, each whorl usually with 6 
spines. Spines 1—3cm. Bracts linear-lanceolate, 2—3cm, hispid. Calyx 4-lobed, 
lobes linear-lanceolate with one lobe broader than others, 15mm, coarsely ciliate. 
Corolla pale bluish-purple, 3—3.5cm, glabrous or finely puberulent. Fertile sta- 
mens 4, both pairs similar in size. Capsule 4~8-seeded, shorter than calyx. 
9-1]mm, glabrous; retinacula prominent, distinctly hooked. 
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Darjeeling: unlocalised (Treutler collection); W Bengal Duars: Jalpaiguri 
(174). 500m. October—February. 


5. ECHINACANTHUS Nees 


Perennial herbs or undershrubs. Leaves entire. Inflorescence of small cymes 
in axils of bracts forming an open panicle. Bracteoles linear, inconspicuous. 
Calyx 5-lobed, lobes equal. Corolla funnel-shaped, with ventricose tube, subequ- 
ally 5-lobed. Stamens 4, anthers conspicuously spurred at base. Capsule oblong, 
8-16-seeded. 


1. E. attenuatus Nees. Fig. 1021-n. 

Erect perennial herb to 60cm. Leaves petiolate, elliptic-oblanceolate, 5-18 x 
2-4cm, acute, base attentuate, glabrous or thinly pubescent especially on veins; 
petioles 0.3-2cm. Inflorescence a narrow terminal panicle 6—-20cm, branches 
formed from short few-flowered cymes arising in axils of bracts; cymes 3—6cm, 
usually 3-flowered; rhachis glandular-pubescent. Bracts narrowly oblong, sessile, 
10-40 x 2-6mm; bracteoles linear, 8—15mm. Calyx 15—18mm, glandular-pilose, 
lobes linear, attenuate. Corolla purple, straight, 32-42mm, pubescent. Capsule 
c 18mm, glabrous. 

Darjeeling/Sikkim: unlocalised (Treutler collection); Sikkim: Sosing. 
Subtropical forest, especially sal forest, 150—1300m. October—February. 


6. AECHMANTHERA Nees 


A small genus of hairy undershrubs similar to Strobilanthes. It has the same 
blue, funnel-shaped, 5-lobed corolla and toothed leaves but differs in its 
6-8-seeded capsule. The genus is characterised by anther connectives usually 
but not always excurrent as short awns. Flowers are in clusters either in leaf 
axils or more commonly on branches of an open panicle. 


1. A. gossypina ( Wall.) Nees: A. tomentosa Nees 

An isophyllous undershrub to 1m, usually grey tomentose but sometimes 
thinly pilose and greenish. Leaves (lanceolate-) ovate (-broadly elliptic), 2.5—13 
x 1-6.5cm, acute, rounded, cuneate or subcordate at base, sometimes shortly 
decurrent, serrate: petioles 1-—3cm. Inflorescence of dense, subsessile, 
3-8-flowered clusters, sometimes in leaf axils of main stem, more commonly on 
short axillary branches. 38cm. where clusters are borne in axils of reduced 
leaves and may be aggregated together to form axillary thyrses or be more 
distant, so forming an open panicle. Bracts linear-ligulate, very variable in size. 
6-12mm; bracteoles similar but only 5-7mm. Calyx deeply 5-lobed, 8—10mm. 
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pilose, lobes slightly unequal, linear, acute. Corolla blue (—purple), Straight 
funnel-shaped, 25-35mm, pubescent. Capsule 8-seeded, 7-9mm, pubescent. 
seeds hairy. 

A. gossypina is very variable throughout its range. In Bhutan plants from 
Punakha district usually have narrowly ovate leaves and a lax open paniculate 
inflorescence with flower clusters distinctly shorter than subtending leaves. Plants 
from eastern Bhutan have broadly ovate leaves and more obviously axillary 
inflorescence with flowers in short dense thyrses about as long as subtending 
leaves. 

Bhutan: S — Deothang district (Kheri Gompa), C — dry valleys of Punakha, 
Mongar and Tashigang districts; Darjeeling: Rangit. Locally abundant in dry 
grassland under chir pine, often with Barleria cristata, Cymbopogon flexuosus 
etc., 650-2200m. August-December. 


7. CLARKEASIA J.R.I. Wood 


Undershrubs similar in general appearance to Strobilanthes. Leaves slightly 
unequal in size, often asymmetrical at the base, toothed. Inflorescence of |-sided 
axillary cymes. Bracts and bracteoles small, linear, similar, not deciduous. Calyx 
deeply 5-lobed with narrow equal segments. Corolla funnel-shaped, blue, 5-lobed 
as in Strobilanthes. Stamens 4, in 2 pairs, anther cells muticous. Capsule oblong. 
16-seeded. 

A characteristic feature of the genus is the production of curious non- 
developing leafy shoots at the main branches of the zigzag inflorescence. 


1. C. parviflora (Anderson) J.R.I. Wood; Echinacanthus parviflorus Anderson, E. 
andersonii Clarke, E. longistylus Clarke, Strobilanthes violifolia Anderson. 
Pteracanthus violifolius (Anderson) Bremekamp 

Small undershrub, 0.5—2m. Stem branched, wiry, glabrous or thinly pubescent, 
especially above. Leaves ovate (-elliptic), 5-12 x 1.5—6.5cm, shortly acuminate. 
serrate, base cuneate, rounded or cordate, usually asymmetric, glabrous or 
pubescent on veins, decreasing in size upwards, uppermost linear-lanceolate, 
bract-like, 12-25 x 2-Smm, sinuate-margined; petiole |—2cm. Inflorescence of 
axillary, 1-sided cymes, becoming aggregated to form a panicle as plant matures. 
cymes often slightly zigzag, 2~9cm, flowers solitary or paired, somewhat remote. 
c¢ 5—15mm apart. Bracts unequal in size, linear, 2.5-10mm,; bracteoles similar. 
2mm. Calyx 9-15mm, glabrous, strigose or glandular-pilose, united for c 3mm. 
lobes linear, acuminate. Corolla blue, 2.5—3cm, finely pubescent when young, 
glabrescent, lobes ovate, spreading, c 5mm. Capsule 1—-1.2cm, glabrous or with 
few glandular hairs near tip. 


var. parviflora 
Stem, leaves and inflorescence glabrous or very sparsely pubescent. 
Bhutan: S — Samchi district (Charmurchi and Torsa Rivers), Deothang district 
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(15km N of Deothang); Darjeeling: Kurseong, Pankhabari, Pomong, Selim; 
Sikkim: Linchyum, Rathang Chhu. On rocks and cliffs beside rivers in subtropi- 
cal forest, 200-1300m, August—January. 


var. albescens J.R.I. Wood 
Short, dense, white, glandular indumentum on stem, inflorescence and 


undersurfaces of leaves. 
W Bengal Duars: Buxa, 300m. February. 


8. HEMIGRAPHIS Nees 


Very similar to Srrobilanthes but always isophyllous herbs; corolla small, 
straight, blue, less than 15mm; capsule 6—16-seeded. 


1. H. hirta (Vahl ) Anderson 

Small grey herb with prostrate or ascending stems, densely covered in white 
hairs. Leaves broadly elliptic or obovate, 7-25 x 4—18mm, obtuse, base cuneate, 
margin crenate, densely pubescent on both surfaces, subsessile or shortly petio- 
late; petiole 0-Smm. Flowers in dense heads, terminal on main stems and on 
short branchlets from axils of upper leaves. Bracts elliptic, 11-15mm., pilose: 
bracteoles absent. Calyx 8—10mm, lobes linear-subspathulate, ciliate, subequal. 
Corolla blue, funnel-shaped, 12—15mm, pubescent, lobes spreading, c 3mm. 
Capsule 9~10mm, minutely glandular-puberulent, | 2-seeded. 

W Bengal Duars: Jalpaiguri district (174). Weed of grassy places in the plains. 
February—May. 


9. STROBILANTHES Blume 


Shrubs, undershrubs or (rarely) herbs. Leaves toothed (sometimes entire in 
species S~7), sometimes oblique at base, usually unequal in each pair, occasion- 
ally with smaller leaf so reduced that leaves may appear alternate (especially in 
species 28 and 29). Inflorescence very varied. flowers in axillary and (less 
commonly) terminal spikes. heads and cymes or scattered in opposite pairs on 
a branched inflorescence sometimes forming an open panicle. Bracts usually 
distinct from leaves, persistent or deciduous as flowers open, varied in shape 
and texture, sometimes of two types in species with a capitate inflorescence: 
barren outer bracts differing from inner flower-bearing ones; bracteoles present 
except in S. auriculata and species 14—17. Calyx in our species 5-lobed to near 
base, lobes subequal or one distinctly longer than others. Corolla 5-lobed. blue 
(rarely white from cylindrical base), funnel-shaped. usually straight and gradu- 
ally widened but sometimes bent and/or abruptly widened and strongly ventri- 
cose. Stamens 4, included (2 only, exserted in S. Ahasyana), anthers 2-celled, 
cells oblong, muticous. at same height. Capsule 2—4-seeded, oblong. seeds flat- 
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tened, usually hairy, often with elastic hairs, sometimes with distinct glabrous 
areole. 


Many species go in for periodic mass-flowering and cannot be found in flower 


every year. Some, such as S. accrescens and S. echinata, are definately monocar. 
pic; they take about 12 years to mature, flower once and then die. 


l. 


+ 


Fertile stamens 2, strongly exserted; corolla tube narrowly cylindrical for 


MIOSE OF I1S JEN PIN sliwswnvseebeeeande ecstasy nse eie nes Py ois 1. S. khasyana 
Fertile stamens 4, included; corolla tube distinctly widened just above base 
i) 


Flowers imbricate or clustered in dense heads, spikes or reduced cymes, 
occasionally with 1—2 flowers below main head ....................000000., 3 
Flowers solitary or in opposite pairs, clearly separate and mostly at least 
5mm apart, arranged laxly in spikes or cymes, but sometimes becoming 
confluent towards branch tipS .............. cee e eect eee eee eee een n ene tenn eny 19 


Corolla less than 15mm; small herb with 12-seeded capsule 
Hemigraphis hirta (p. 1255) 
Corolla more than 15mm; herbs or undershrubs; capsule 4(—8)-seeded .. 4 


Open corolla bent 90° just above base and then strongly inflated; leaves 


sessile, entire or obscurely serrate ....... 0... cece cece cece cece nent eee etna eens 5 
Open corolla gradually widened from base, straight or gently curved; leaves 
usually distinctly petiolate and serrate ........... ccc cece cece eee nee ee nees 6 


Bracteoles present; capsule glandular-pubescent; leaves ovate, elliptic or 
SUDEHOIM DOIG gt oe ericds Cissaeeneagedicoceus es aia soe ulecedes 5. S. sabiniana 
Bracteoles absent; capsule glabrous; leaves oblong-elliptic .. 4. S. auriculata 


One calyx lobe distinctly longer than others; bracteoles absent except in S. 


lamiifolia, bracts soon scarious and deciduous ................ eee ee eee 7 
Calyx lobes all nearly equal in length; bracteoles present; bracts usually 
herbaceous: and persistent ....ci5ic4 ccc coe ed deeded eves sasastatand ne I] 


Corolla glabrous, even in bud and on lobes; leaves unequal in each pair 

8 
Corolla hairy at least in bud and/or on lobes: leaves equal or unequal in 
each pair 


Leaves strictly glabrous; bracts suborbicular, glabrous; flowers in dense 
elongate: head sun sot eae te Mahl aty head ite hs 14. S. pentstemonoides 
Leaves usually hairy at least on veins below; bracts ovate-suborbicular. 
sticky glandular-hairy; plant often with scattered flower pairs below main 
NGAGE fis ois tiuip alaa Ging saree tn apaeeds OR agitation 16. S. multidens 
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Flower heads clearly axillary, always strictly capitate; leaves mostly more 
Pali LOCI iad ieee toned acres Sn getae Se aice.s ok aged 13. S. pubiflora 
Flower heads often appearing terminal or arising in branchlets from upper- 
most leaf axils only; heads usually elongate; leaves mostly less than 10cm 

10 


_ Bracts up to lcm, outer ones ovate-suborbicular, inner ones often + oblong; 


bracteoles absent; corolla with glandular-hairs, sometimes on lobes only; 


leaves usually unequal ............. 0... cece c cece eee ee eee 15. S. oligocephala 
Bracts ovate, more than Icm; bracteoles present, oblong-elliptic; corolla 
finely pubescent, not glandular-hairy; leaves equal......... 17. S. lamiifolia 
_ Decumbent herb densely covered in brown hairs; corolla white; inflorescence 
an apparently terminal spike .............. 0 cece eee nee e ee ees 8. S. jennyae 
Erect undershrubs, glabrous or hairy but never covered in brownish hairs: 
corolla usually blue; inflorescence axillary .................ccceec ccc eeeeeee 12 


. Leaves subsessile, obscurely serrulate, very unequal in each pair, one very 


small and often deciduous; bracts early deciduous ....... 28. S. anisophylla 
Leaves petiolate, serrate, equal or somewhat unequal; bracts persistent 
(except sometimes in S. capitata) ....... 2... ccccceccecnnceeeeeessneaeeeeeses 13 
. Flowers in heads or clusters; bracts at least lcm .....................0 eee 14 
Flowers in spikes; bracts less than 0.80M ..............cceeeeee eee eeeeee ees 18 


. Bracts linear-ligulate; flowers sessile in clusters in leaf axils, sometimes 


aggregated to form a panicle: capsule 8-seeded 
Aechmanthera gossypina (p. 1253) 
Bracts ovate; flowers in pedunculate heads; capsule 4-seeded ............ 15 


. Flower heads ellipsoid, about twice as long as broad, mostly 2-—2.5cm:; 


corolla glabrous, white or pale blue ...............c ccc cece eee eens 16 
Flower heads ovoid, nearly as broad as long, usually 1-2cm: corolla thinly 
pubescent or pilose, deep blue (rarely white) ....................ce cece ees 17 


. Outermost bract ovate, with long toothed appendage, much exceeding inner 


bracts; calyx lobes and bracteoles acuminate to fine point; corolla white 
10. S. simonsii 
Outermost bracts ovate, acute without appendage, shorter than inner bracts; 


calyx lobes fimbriate, toothed or obtuse at tip; corolla pale blue 
9. S. echinata 


. Calyx lobes mucronate, mucro accrescent into long awn in fruit; leaf base 


decurrent onto petiole ji.cv css adap iicas ees ates nie aks 12. S. accrescens 
Calyx lobes acute, not accrescent; leaf base rounded to attenuate but never 
GECUITTOR, hie tri stu tas adel tery ean. 2 Meta rainant de da az auoe gee peut 11. S. capitata 
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. Corolla short, less than 2cm; spikes subcapitate, |-2cm .... 3. S. frondosa 


Corolla elongate, c 3cm; spikes elongate, 2—7cm.......... 2. S. himalayang 


_ Flowers in an open leafless terminal panicle with capillary branches 


. 29. S. hamiltoniana 
Flowers variously branched but if paniculate then branches spicate and/or 


leaiy=bracteate aidenetsaysiesecdncettae opsveteeriatighaenat rtrd ecatas 20 
Flowers in leaf axils or in axils of petiolate, leaf-like bracts ............, 2 
Bracts sessile or absent at flowering time, not leaf-like ..............00.., 24 


Calyx with one lobe much longer and broader than others; corolla straight, 


VERY large UP: (OJON oicraircieet tinea Sig akieereg eng chnnde ema snen 30. S cusia 
Calyx subequally 5-lobed or with one lobe slightly longer than others; 
corolla curved or bent, usually less than 4cm.............. 0... e cece 2 
Corolla glabrous; calyx 1-2.80M ........ 6. 6c eee es 24. S wallichii 
Corolla: hairy: calyx to: 1 ACm 5.2200.csaiae Fenner eters ERY 23 


Stem, leaves and bracts grey-pubescent; corolla abruptly inflated and bent 
JUS ADOVE, base steak, sonnei. aces twigse cope oe enna: 26. S. inflata 
Stem, leaves and bracts glabrous; corolla gradually widened and bent 

23. S. urophylla 


Flowers in |-sided, axillary, zigzag spikes; bracts linear, usually unequal in 


SACU: PAIN Auctudemen cade tance oats datas ance Rabe eA neat opt nantes 25 
Flowers in terminal and/or axillary spikes or cymes; bracts ovate, elliptic. 
OBIONE OF ADSENE seceded iaaw sc cccewus tasemiSocdag eats een eat eiedternee 26 


Corolla blue, straight, gradually widened from base: capsule 12-16-seeded 

Clarkeasia parviflora (p. 1254) 
Corolla white or pale purplish, bent 90° and abruptly widened just above 
bases capsule 4-Sceded sav vcce ceseda govern teunesussaVensanaadteds 25. S. helicta 


Plant entirely glabrous except for few hairs on calyx lobes; leaves very 
unequal, often appearing alternate, green on both surfaces, larger in each 
pair lanceolate; calyx lobes finely acuminate................ 27. S. divaricata 
Plant variously hairy (check leaf veins, bracts, calyx and corolla lobes): if 
glabrous then leaves ovate-suborbicular, whitish below: calyx lobes never 
finely acuminate 27 
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97. Calyx lobes equal; corolla sharply bent above shortly tubular base: leaves 


SUDENUITE 4isas st tas Mneteew ne PPE Erne eee ener eee EEE Een eae 28 
+ Calyx with one lobe distinctly longer than others; corolla gradually 

expanded from base, gently curved; leaves distinctly toothed ............ 29 
98. Corolla pilose; bracts persistent ................c eee eee 6. S. tamburensis 
+ Corolla glabrous; bracts early deciduous..................... 7. S. rubescens 
29, Bracts all of same type, deciduous; leaves very unequal .................. 30 
+ Bracts relatively persistent, lower ones ovate-lanceolate, leaf-like, those of 

upper flowers much smaller; leaves equal or slightly unequal ............ 3] 
30. Corolla glabrous; capsule 15—17mm......................... 16. S. multidens 
+ Corolla pubescent; capsule less than 10mm................. 18. S. thomsonii 


31. Inflorescence lax, not clearly spicate, with distinct internodes between upper- 
most flower pairs; bracts of upper flowers oblong-oblanceolate or -obovate: 
calyx lobes oblanceolate-spathulate, especially in fruit ................... 32 

+ Inflorescence relatively dense, clearly spicate upwards, flower pairs confluent 
towards tips; bracts of upper flowers linear-oblong; calyx lobes linear. 
sometimes slightly spathulate in fruit .......... 0.0... cc ccc cece cee eee e ee eens 33 


32. Leaves pilose on both surfaces, ovate, 1—-Scm wide .......... 19. S. extensa 


+ Leaves almost glabrous, lanceolate or narrowly elliptic, less than 2cm wide 
20. S. claviculata 


33. Leaves elliptic, 0.8-2cm wide, glabrous or sparsely pilose, often unequal: 


plant less than 20Cmi cc. eies 2s rani areas aren 22. S. subnudata 
+ Leaves ovate, obovate or broadly elliptic, more than 3cm wide. pilose on 
both surfaces, equal; plant 0.3-Im ................0000088 21. S. lachenensis 


1.S. khasyana ( Nees) Anderson: Endopogon khasvanus Nees. Listrobanthes khas- 
yana (Nees) Bremekamp 

Undershrub 0.5-1.2m, densely covered in spreading brown hairs. Leaves 
unequal, narrowly ovate. 4-10 x 2.5—Scm, acuminate, base cuneate. densely 
brown pilose on both surfaces, crenate; petioles 1-6cm. Flowers in opposite 
pairs, c 5mm apart on axillary. leafless spikes; spikes in axillary tufts, unequal 
in length, 2~8cm. Bracts persistent, 4—11mm:; lower bracts elliptic: upper bracts 
oblanceolate-spathulate, deciduous as flowers open: bracteoles linear, 5—7mm. 
Calyx 0.6-Icm, pilose. lobes linear, acute, subequal. Corolla white, c 1.5cm. 
pubescent, tube very slender, linear, widened only near mouth. c Icm: lobes 
spreading: fertile stamens 2, exserted: staminodes also present. Capsule 7mm, 
glabrous except for few hairs at tip; seeds with abroad areole. 

Darjeeling: unlocalised (Griffith collection). August-November. 
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2. S. himalayana J.R.I. Wood; S. petiolaris sensu F.B.I. non Nees 

Undershrub 0.5—Im. Stems erect, glabrous except at the nodes. Leave 
unequal, broadly elliptic, 1.5—12 x 1—5Scm, acuminate, base cuneate and often 
decurrent, serrate, green on both surfaces, often black-spotted above, glabroys 
except for few hairs on veins below; petioles 0.3—3cm. Flowers in dense peduncy. 
late spikes, terminal on main stem and on small, sometimes leafy axillary 
branchlets, often 3-forked near tip; spikes 2-7 x 0.7—Icm; peduncles 0-2cm, 
glandular-pubescent. Bracts obovate, persistent, 4-6mm, rounded, glandular. 
pubescent; bracteoles linear, c 4mm, obtuse. Calyx 7-8mm, glandular-pubescent, 
lobes linear, acute, subequal. Corolla blue, c 3cm, pilose, tube nearly straight, 
gradually widened to c 8mm. Capsule 7—-8mm, pilose; seeds with large areole. 

Bhutan: unlocalised (Griffith collection); Darjeeling: Kalimpong, Rambi. 
Kurseong, Mongpu, Rishap; Sikkim: Yakla, Rimbi. 900—1250(—3000)m. June- 
October, probably every year. 


3. S. frondosa J.R.I. Wood 

Perennial herb to 30cm. Stems woody below, decumbent, rooting at nodes 
and then ascending, often drooping at tips, pilose, sulcate. Leaves unequal in 
size, broadly elliptic, shortly acuminate, 0.8-12.5 x 1—6cm, base cuneate, green 
and pilose on both surfaces, serrate; petioles 0—4cm. Flowers in elongate, subcap- 
itate, often nodding spikes terminal on simple or branched, leafy, axillary 
branchlets; spikes 1-2 x 0.8—lcm; peduncles 1.5—2cm, pilose. Bracts green, 
broadly elliptic-obovate with 1 tooth on either side, 7-8 x 4mm, subacute, 
pilose and gland-dotted, persistent; bracteoles linear, 5—8mm, subacute, pilose. 
Calyx 6—7mm, pale green, pilose, lobes linear, acute, equal. Corolla pale blue, 
15—18mm, pilose on lobes, tube very short, cylindrical for 5mm and then 
abruptly widened to mouth, lobes spreading; anthers very shortly exserted. 
Capsule 5.5mm, pilose near tip; seeds with large areole. 

Bhutan: S — Chukka district (Chukka—Chimakothi, Awakha-Takti Chu). By 
streams in shade in very moist broad-leaved forest relics, 1600—1700m. August- 
October, every year. 

There 1s a specimen of S. brunoniana Nees at Kew which is said to have been 
collected at Darjeeling. This must be an error. S. brunoniana is similar to S. 
Jrondosa but flowers are in long spikes and leaves are narrowly oblong-lanceolate 
with subentire margins. 


4. S. auriculata Nees; S. edgeworthiana Nees, Perilepta auriculata (Nees) 
Bremekamp, P. edgworthiana (Nees) Bremekamp 

Much-branched undershrub 0.6—2m. Stems glabrous, quadrangular. Leaves 
subequal to very unequal, sessile, narrowly oblong-elliptic, 2-20 x 1.3-6cm, 
acuminate at both ends, or uppermost rounded at base, weakly serrate. green 
above, paler beneath, sparsely pilose on both surfaces, veins beneath highlighted. 
Flowers in dense, pilose, leafless, pedunculate, axillary and terminal spikes: 
spikes usually simple, sometimes sparingly branched, 3-10 x 1—2cem; peduncles 
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-4cm. Bracts imbricate, obovate, 6—-10mm, rounded, densely ciliate, persistent: 
practeoles 0. Calyx glandular-pilose, 6—-12mm, lobes linear, subacute, often 
ciliate, 2 lobes slightly shorter than others. Corolla pale purple, 20-26mm, 
glandular-pilose on lobes, tube cylindrical for c 4mm and then bent 90° and 
abruptly inflated. Capsule 9-10mm, glabrous. 

Darjeeling: Darogadara, Peshok, unlocalised (Gamble collections). In terai, 
450-950m. October—February, every year. 

Some forms with long ciliate hairs on calyx and bracts have been called var. 
edgeworthiana (Nees) Clarke. 


5, S. sabiniana (Lindley) Nees. Fig. 104a-f. 

Undershrub 0.5—2m. Stems glabrous, reddish-brown, much branched, ascend- 
ing. Leaves very unequal in size, ovate, elliptic or subrhomboid, 1.5-14 x 
0.8-6cm, acute, base rounded or cuneate and decurrent, dark green above, 
white beneath, glabrous, entire or obscurely crenate. Flowers in dense, sticky, 
glandular, pedunculate, axillary spikes; spikes 3—8cm, usually solitary, simple, 
sometimes 1-2 branched; peduncles 1—1.5cm, glabrous; rhachis glandular- 
pubescent. Bracts obovate-suborbicular, 2.5-6mm, rounded,  glandular- 
pubescent, persistent; bracteoles linear, c 4mm. Calyx 4—8mm, glandular- 
pubescent, pale green, lobes linear, obtuse, subequal. Corolla pale blue, 
2.5-3cm, pubescent on lobes, tube cylindrical for c 5mm, then bent 90° and 
abruptly widened to Icm at mouth. Capsule 6-7mm, glandular-pubescent. 

Bhutan: S — Samchi district (Tamangdhanra Forest), Phuntsholing district 
(Rinchending-Sorchen), Sarbhang district (Sarbhang School, Kami Khola), 
Gaylegphug district (Tatopani), C - Tongsa district (Dakpai, Tintib1); 
Darjeeling: Sitong, Pasting; W Bengal Duars: Buxa. On steep scrubby banks 
and in well-drained clearings in subtropical forest, 400-1850m. January—April, 
flowering every year. 


6. S. tamburensis Clarke 

Perennial herb. Stems decumbent and rooting below, then ascending to 30cm, 
bifariously pilose. Leaves slightly unequal, merging upwards into bracts, ovate 
to suborbicular, 8-45mm long and wide, acute or obtuse. base rounded to 
subcordate, green above, whitish beneath, entire or obscurely crenate, glabrous 
or pilose on both surfaces, usually sessile but occasionally with petioles up to 
3mm. Flowers in opposite, bracteate pairs, 25mm apart below, confluent above, 
forming lax, sticky-glandular terminal and, less commonly, axillary spikes 
3-6cm. Bracts orbicular or obovate, 58mm long and wide, pilose, persistent 
till flowers fall; bracteoles obovate, c 3mm. pilose. Calyx 6—10mm, glandular- 
pilose, lobes linear-spathulate, subequal. Corolla blue, 2.5—3cm, pilose, tube 
cylindrical for c 3mm, then bent 90° and abruptly widened to 8—10mm at mouth. 
Capsule 10mm, glandular-pilose. 

Bhutan: S — Chukka district (Chimakothi), C —Tashigang district (Tashi 
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Yangtsi-Bumdeling). In wet places in scrub or broad-leaved forest, 1800~2100m, 
August-November, probably not every year. 


7. S. rubescens Anderson; S. boerhaavioides Anderson, Pteracanthus rubescens 
(Anderson) Bremekamp, P. boerhaavioides (Anderson) Bremekamp 

Undershrub 0.5—2m. Stems, erect or ascending from woody root-stock, glabr. 
ous or sparsely pilose. Leaves unequal, ovate to suborbicular, 1-15 x 
0.8-7.5cm, acute, cordate, rounded or cuneate at base, entire or crenate, glabr- 
ous or thinly pilose, dark green above, paler beneath, sessile or with petioles up 
to 3cm. Flowers in opposite pairs, 6—15mm apart in lax axillary and terminal 
spikes; spikes often curved, 4—12cm, usually with 2—4 side branches; peduncles 
17cm. Bracts ovate, concave, 2.5-4mm, deciduous as flowers open; bracteoles 
oblong-elliptic, 1.5-2mm. Calyx 6—10mm, pale green, glabrous or thinly glandu- 
lar-pilose, lobes oblong-elliptic, acute, subequal. Corolla blue, 32—40mm, glabr- 
ous, tube shortly cylindrical for 5mm then bent and widened to c 18mm at 
mouth. Capsule 1—1.2cm, glabrous except for tuft of hairs at tip. 

Bhutan: S — Phuntsholing district (above Rinchending), Gaylegphug district 
(Chabley Khola), Deothang district (Deothang—Wamrong); Darjeeling: Sureil, 
Rambi Chhu, Jorbangala; W Bengal Duars: Buxa (231). On steep scrubby hill 
slopes, 750—2000m. October—May, probably not every year. 


8. S. jennyae J.R.I. Wood 

Small decumbent herb. Stem pilose with brown, spreading hairs. Leaves equal, 
ovate-elliptic, 3.5-6 x 1.5—Scem, acute, cuneate at base, roughly brown-pilose 
on both surfaces, sessile above, petiolate below; petioles up to 2.5cm. Flowers 
in short, dense apparently terminal spikes 2—3cm; peduncles c Icm. Bracts 
oblong-elliptic, herbaceous, 9-15 x 4mm, acute, pilose, persistent; bracteoles 
linear, 6—9mm, acute, ciliate. Calyx 5—-10mm, ciliate, very pale green, lobes 
linear, acute, equal. Corolla cream, straight, 28mm, gradually widened from 
base to 12mm at mouth, densely glandular-pilose. Capsule not known, presum- 
ably pubescent. 

Bhutan: C — Tashigang district (Tashi Yangtsi-Bumdeling, Lumphi, E of 
Tashi Yangtsi). Streamsides and marsh in open broad-leaved forest, 2100- 
2350m. August-November. 

Endemic to Bhutan. 


9. S. echinata Nees; S. pectinata Anderson. Nep: Kibu. 

Monocarpic shrub 0.5-3m. Stems erect, woody, pubescent above, glabrescent 
below. Leaves unequal, elliptic, slightly falcate, 3-14 x 1.5—6cm, acuminate, 
base cuneate, serrate, pilose above, softly green-tomentose beneath: petioles 
0.5-4cm. Flowers in single, dense, ellipsoid, 2~3cm heads on short axillary 
branchlets with 1(—3) pairs of reduced leaves; peduncles pilose. Outer barren 
bracts 2, slightly unequal in size, ovate, 1|0O—17mm, acuminate, serrate, persistent: 
inner bracts ovate-broadly elliptic, concave, 21-29mm, serrate in upper half, 
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thinly pilose; bracteoles deeply concave, oblong, 20—25mm, fimbriate-tipped, 
sparsely pilose. Calyx 12—15mm, lobes linear with obtuse, toothed, or fimbriate 
tip, subequal, ciliate in upper half. Corolla pale lilac, glabrous, 4—6cm, tube 
straight, narrowly cylindrical for c lcm then gradually widened to c 3cm at 
mouth. Capsule 13-18cm, glabrous. 

Bhutan: S — Phuntsholing district (Sintalakha), Chukka district (Marichong, 
Gedu), C - Tongsa district (Tongsa—Changkha); Darjeeling: Darjeeling, 
Rungtong, Gumpahar etc.; Sikkim: Rimbi Chhu. On rocky slopes in moist 
broad-leaved hill forest, 1200-2300m. May—September, apparently flowering in 
a 12-year cycle, a flowering predicted for 1998, but a few flowering specimens 
are found occasionally in other years. 


10. S. simonsii Anderson 

Similar in general habit to S. echinata. Stems pilose. Leaves elliptic, falcate. 
not more than 9 x 3cm, pubescent on both surfaces but with veins beneath 
highlighted with longer hairs. Inflorescence similar to that of S. echinata but 
branchlets with 1-3 heads. Outer bracts 2, pilose, dissimilar, larger one 3—4cm. 
ovate, entire with elongate, lanceolate, falcate, dentate appendage, smaller one 
1.3-2cm, oblong-lanceolate with dentate subfimbriate tip: inner bracts lanceo- 
late, 2.5-3cm, acuminate, tip crenate; bracteoles lanceolate, !6—19mm, acumi- 
nate, pilose. Calyx 14mm, pubescent, lobes linear, acuminate into long fine 
point. Corolla pure white, 35—42mm, gradually widened from shortly cylindrical 
base to c 15mm, glabrous. Capsule c 15mm, glabrous. 

Bhutan: S — Deothang district (Deothang). March-August. 


11. S. capitata (Nees) Anderson: Goldfussia capitata Nees. Nep: Kibu. 
Fig. 103f-1. 

Much-branched undershrub, 0.5—1.5m, often leafless when in flower. Stems 
decumbent or ascending, glabrescent below. thinly pilose above. Leaves unequal. 
(lanceolate-) broadly elliptic (-ovate), shortly acuminate at both ends, usually 
oblique at base, 4-14 x 1.5—9cm, serrate, thinly pilose above. pubescent on 
veins beneath, often glabrescent. green on both surfaces or whitish beneath, 
petioles 1-3cm. Flowers in dense, pedunculate, axillary heads which may be 
solitary, borne in 3s or borne on small axillary branchlets with reduced leaves 
forming axillary panicles; peduncles 1-2 in each axil, 1-6cm. glabrous or 
pubescent; heads ovoid or ellipsoid, 1.5-2 x 1-—3cm. Outer barren bracts 
concave, ovate, 16—20(—23)mm, acuminate, crenate, pubescent (or glabrous). 
deciduous as flowers open: inner bracts oblong-elliptic. 13-16mm, entire or with 
1-2 teeth, pilose, pale green, deciduous: bracteoles oblong-elliptic, 7—11mm, 
pilose. Calyx 11-13mm (accrescent to 2cm in fruit) pale green. lobes linear- 
oblanceolate, densely ciliate, equal. Corolla blue, 43-53mm. thinly pilose. tube 
straight, narrowly cylindrical for c 15mm, then gradually widened to c 15mm 
at mouth. Capsule c 14mm, glandular-pilose in upper half. 

Bhutan: S — Samchi, Phuntsholing. Manas and Deothang districts, C — Tongsa 
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and Mongar districts; Darjeeling: Peshok, Kurseong, Darjeeling etc.; W Bengal 
Duars: Gajalduba (175). Subtropical scrub and forest margins, Particularly in 
moist gullies, locally frequent but mainly restricted to SW Bhutan, Kheng 
country and the Mongar region, 400—1700m. September—February, flowering 
every year. 


12. S. accrescens J.R.I. Wood 

Monocarpic shrub 0.5—2m, similar in appearance to S. capitata. Leaves equal, 
ovate or broadly elliptic, 5-25 x 2—llcm, not oblique at base, always decurrent 
into petiole, glabrous to tomentose; petioles 1|—7cm. Inflorescence like S$. capir. 
ata, outer bracts ovate or elliptic with distinct, dark green, crenate, termina] 
appendage, 13—18mm, persistent; inner bracts broadly elliptic, 12—-14mm, acute. 
ciliate-margined, gland-dotted on dorsal surface; bracteoles gland-dotted, ¢ 
12mm. Calyx 11mm in flower, gland-dotted, lobes oblanceolate, ciliate, mucron- 
ate, subequal, in fruit mucro growing to 25mm, becoming curved and glandular. 
pubescent. Corolla blue-purple (rarely white), 2.5—3.7cm, sparsely pilose on 
middle of tube, tube slightly curved, gradually expanded to c Icm at mouth, 
Capsule 12—13mm. 


subsp. accrescens. Fig. 103q. 

Stem, leaves and outer bracts glabrous. Leaves broadly elliptic, gradually 
narrowed to base, very large, up to 25 x Ilcm, green on both surfaces with 
veins below brownish. Inflorescence relatively lax with peduncles up to 2cm. 
often compound; heads 1—2cm wide; outer bracts broadly elliptic, glabrous: 
corolla large, usually more than 3.3cm. Capsule glabrous except for 1-2 glands 
at apex. 

Bhutan: S — Chukha district (Gedu, Asinabari, Takti Chu, Chukka, 
Chimakothi, Bunakha). Locally abundant in secondary scrub regenerating from 
moist broad-leaved forest, 1500—2200m. September—October, every 10-15 years. 


subsp. teraoi J.R.I. Wood 

Stem pubescent, gland-dotted, rarely exceeding 1m. Leaves ovate, abruptly 
rounded at base and then decurrent, up to 12 x 9cm, pubescent above, grey- 
tomentose below. Inflorescence very compact, peduncles up to Icm; heads 
8-12mm wide; outer bracts ovate, acuminate, grey-pubescent; bracteoles grey- 
pubescent; corolla 2.5—3cm; capsule pilose. 

Bhutan: C — Punakha district (Mo Chu); Tongsa district (Tashiling, Tongsa). 
Locally abundant in rough marshy scrub and in clearings in dry broad-leaved 
forest, 1800-—2650m. September—October, every 10-15 years. 


S. accrescens is a remarkable species. It flowers every 10-15 years (the exact 
period is not known, but it flowered in 1992) and then dies. In flower it 1s 
almost identical to S. capitata except for the decurrent leaves but in fruit the 
mucros at the end of the calyx lobes elongate and become sticky. perhaps 
helping seed dispersal. It is extraordinarily abundant in the areas where it occurs. 
Both subspecies are endemic to Bhutan. 
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13, S. pubiflora J.R.1 Wood; S. pentstemonoides auct. non (Nees) Anderson, S. 
discolor sensu F.B.1. non (Nees) Anderson 

Undershrub 0.5-Im. Stems decumbent or ascending, glabrous. Leaves 
unequal, broadly elliptic, 6-20 x 2-7cm, shortly acuminate, base attenuate, 
serrate, glabrous, green above, paler beneath; petioles 0.3-2cm. Flowers in 
dense, suborbicular, pedunculate heads borne on simple or 2-3 forked axillary 
branchlets which are usually shorter than subtending leaves and leafless as leaves 
at branching point fall early; peduncles glabrous. Bracts suborbicular, concave, 
2-9mm, rounded, glabrous, greenish when young, soon becoming scarious, soon 
deciduous; bracteoles absent. Calyx 5—7mm in flower, accrescent to 12mm in 
fruit, sticky glandular-pilose, lobes linear, acute, one longer than others. Corolla 
blue, 32-50mm, pubescent, tube whitish, slightly curved, gradually widened to 
|2-16mm at mouth. Capsule 14—15mm, glandular-pilose nearly to base. 

Bhutan: S — Samchi district (Dorokha—Sengdhen), Phuntsholing district 
(Rinchending, Sorchen, Kamji), Sarbhang district (Loring Falls, Chirang road), 
Gaylegphug district (Batase, Rani Camp (117)), C — Tongsa district (Dakpai— 
Tintibi); Darjeeling: Kalimpong, Sureil, Takdah, Nangklas, Kurseong etc. Open 
subtropical forest and roadside scrub, 800—1700m. September—February, every 
year. 


14. S. pentstemonoides (Nees) Anderson: Goldfussia pentstemonoides Nees 

Similar to S. pubiflora with which it has often been confused. Leaves variable 
in shape, lanceolate, ovate or elliptic, often decurrent onto petiole, usually more 
coarsely serrate than in S. pubiffora. Flowers in distinctly elongate heads (up to 
3cm) borne on very long, persistently leafy, axillary branchlets, usually much 
exceeding subtending leaves; peduncles glandular-pilose, rarely glabrous. 
Corolla blue, glabrous, tube curved. Capsule glandular-pilose at tip only. 

Bhutan: C — Punakha district (Nobding), N — Upper Mo Chu district (Gasa). 
In moist oak forest, 2190-2450m. August-November. 

Other records from lower altitudes in Bhutan and Darjeeling district refer to 
S. pubiflora. 


15. S. oligocephala Clarke: S. paupera Clarke, S. pentstemonoides sensu Gamble 
(47) non (Nees) Anderson, Goldfussia oligocephala (Clarke) Bremekamp, 
Diflugossa paupera (Clarke) Bremekamp, G. thomsonii Hooker. Fig. 103a-e. 
Much-branched undershrub 30-—50cm. Stems decumbent and rooting below, 
eventually erect, pubescent or glabrous. Leaves unequal, elliptic or narrowly 
obovate, falcate, 4-13 x 1.5—4cm, abruptly acuminate, base attenuate. serrate, 
green above, whitish beneath, both surfaces glabrous, pilose or pubescent on 
veins beneath and margins only, sessile above, petiolate below; petioles 0-2cm. 
Flowers in pedunculate, shortly elongate heads, terminal on main stem or on 
simple or 2—3 branched. short, usually leafless branchlets arising from axils of 
upper leaves: sometimes a few flowers in opposite pairs below main head: 
peduncles glabrous or pubescent. Outer bracts ovate-suborbicular, 7-10mm., 
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acute, mostly glabrous, greenish when young, soon scarious, soon deciduous: 
inner bracts similar but reduced, + oblong, with more hair; bracteoles absent 
Calyx 11—-19mm, glandular-pilose, lobes linear (-oblong), acuminate, one slightly 
longer than others. Corolla blue or white, 3.5—5cm, sparsely or moderately 
glandular-pilose, tube gradually widened to c lcm, bent at mouth. Capsule 
13-14mm, glandular-pilose in upper part. 

Bhutan: C — Thimphu district (Dodena, Hinglai La), Punakha distric, 
(Tinlegang); Darjeeling: Tanglu, Sandakphu, Neebay; Sikkim: Yoksam. Op 
rocky slopes in moist oak forest, 2000—3000m. July-November, more frequently 
in some years than others. 


16. S. multidens Clarke; S. agrestis Clarke, S. laevigata sensu Yamazaki (71) non 
Clarke, Goldfussia multidens (Clarke) Bremekamp, Preracanthus agrestis 
(Clarke) Bremekamp 

Undershrub, |-2m. Stems erect, glabrous or pubescent. Leaves unequal or 
very unequal, often asymmetric and falcate, broadly elliptic (-ovate), 2-20 x 
1-9.5cm, shortly acuminate, base attenuate and oblique, serrate, above glabrous 
or pilose, beneath pubescent on the veins or pilose (rarely glabrous), sessile 
above, petiolate below; petioles 0-Scm. Flowers usually in dense clusters at ends 
of trichotomously forked axillary branchlets, sometimes also with scattered 
flowers in opposite pairs on branches below; rarely only in scattered opposite 
pairs; peduncles (pubescent-) glandular-pilose when young, bearded when old. 
Bracts ovate-suborbicular, concave, 3—6(—10)mm, acute, sticky-glandular, pur- 
plish-green, soon deciduous; bracteoles absent. Calyx in flower 6—10mm, glabr- 
ous or glandular-pubescent, in fruit up to 16mm, sticky glandular-pilose, lobes 
linear, acute, one 2—3mm longer than others. Corolla blue, glabrous, 35—48mm. 
tube brownish, slightly curved, gradually widened to 15mm at mouth. Capsule 
15-18mm, glandular-pilose at tip. 

Bhutan: S — Phuntsholing, Chukka, Gaylegphug, Manas and Deothang dis- 
tricts, C — Punakha, Tongsa and Tashigang districts; Darjeeling: Darjeeling. 
Dumsong, Kurseong etc. Locally abundant by streams in moist broad-leaved 
hill forest, (1200—) 1500—2000m. September—April every year. 


17. S. lamiifolia (Nees) Anderson; Goldfussia lamiifolia Nees, Ruellia rotundifolia 
D. Don, Pteracanthus rotundifolius (D. Don) Bremekamp 

Much-branched perennial herb up to 40cm. Stems decumbent, often rooting 
at nodes, glabrous or bifariously pubescent. Leaves equal, ovate-elliptic 





Fic. 103. Acanthaceae. a—e, Strobilanthes oligocephala: a, habit (x 2): b, outer bract (x 2).c 
inner bract (x 2); d, calyx (x 2): e, corolla (x %). f-l, S. capitata: f, habit (x 2); g, outermost 
bract (inner face) (x 2); h, outer bract (x 2): i, inner bract (x 2): j, bracteole (x 2): k, calyx 
(x 2); 1, dissected corolla (x *4). m—-p. S. helicta: m, habit (x “%); n. bracts (x 2): 0, calyx ( 
14): p. corolla (x 7%). q, S. accrescens subsp. accrescens: calyx at fruiting stage (x 2). Drawn 
by Louise Olley. 
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(-obovate), 1—7(—-11) x 1-4(-6)cm, acute, narrowed at base and often decur- 
rent, crenate or serrate, thinly pilose on both surfaces and pubescent on veins 
beneath, petiolate below, subsessile above; petioles 0—3cm. Flowers in shor 
dense spikes, terminal on main stem and on short, simple branchlets from upper 
leaf axils; spikes 2-5cm; peduncles 0—6cm, pubescent. Bracts concave, ovate. 
elliptic, imbricate, 11—-17mm, usually crenate, pubescent, dull green, slightly 
membranous, deciduous; bracteoles pale green, oblong-elliptic, 9-14mm, spar. 
sely ciliate. Calyx 9-14mm, glandular-ciliate, lobes oblong-elliptic, one distinctly 
longer than others. Corolla blue, 38—45mm, pubescent, tube gently curved, 
gradually widened from base to c 12mm at mouth. Capsule 12mm, glabrous 
except for few hairs at tip. 

Bhutan: S — Sankosh district (Daga Dzong), Manas district (Khomser), C - 
Punakha, Bumthang, Mongar and Tashigang districts; Darjeeling/Sikkim: 
unlocalised (Griffith Collection (316)). Common in grassland in open oak and 
chir pine forest in dry valleys of C Bhutan, 1000—2300m. August—November, 
every year. 


18. S. thomsonii Anderson 

Much-branched undershrub of untidy appearance, 0.6—2m. Stems erect, glabr- 
ous (occasionally hairs on upper nodes). Leaves unequal, ovate or elliptic, 2-20 
x 0.6-8cm, acuminate, base cuneate or attenuate, serrate, glabrous or thinly 
pilose above, glabrous beneath, usually petiolate below, becoming sessile above: 
petioles 0—-2.5cm. Flowers in opposite pairs, mostly 3-15mm apart, in lax (rarely 
dense) axillary spikes, these becoming branched and compound, sometimes 
developing into large leafless panicles in older plants; rhachis hairy. Bracts 
obovate-elliptic, 3~7mm, usually deciduous early; bracteoles linear, 2—3mm, 
deciduous before bracts. Calyx 4—6mm in flower, accrescent to 13mm in frutt, 
(glabrous-) glandular-pilose (-villous), lobes linear, long acuminate, one longer 
than others. Corolla blue, 25~33mm, pubescent, tube straight, gradually widened 
to c 10mm. Capsule 7~8mm, glandular-pilose. 

Bhutan: S — Samchi, Sarbhang and Deothang districts, C — Punakha, Tongsa 
and Tashigang districts; Darjeeling: Dumsong, Kalimpong, Mintopang; Sikkim: 
Linchyum, Lusing, Singhik etc. In open broad-leaved forest, especially in rocky 
gullies in the dry valleys of C Bhutan, locally abundant, 800—1900m. September- 
November(-—April), flowering gregariously at unknown intervals. 





Fic. 104. Acanthaceae. a—f, Strobilanthes sabiniana: a, habit (x /%): b, bract (x 3): c, bracteole 
(x ): d, calyx (x 3); e, corolla (x %); f, dehiscent capsule (x 3). g-k, S. extensa: g. habit 
(x 1); h, lower bract (x 2): i, bract from top of inflorescence (x 2); j, calyx (x 2); k, corolla 
(x “%). l-p, S. divaricata: |, habit (x “%):m, bract (x 2); n, bracteole (x 2); 0, calyx (x 2): P, 
corolla. Drawn by Louise Olley. 
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19. S. extensa (Nees) Nees; Preracanthus extensus (Nees) Bremekamp, 
Fig. 104g—k. 

Much-branched shrub, 0.5—2m. Stems erect, pilose. Leaves slightly unequal, 
ovate, cordate above, elliptic below, 1.5—-8 x 1—5cm, shortly acuminate, base 
cuneate, serrate, pilose on both surfaces, whitish beneath, sessile, lower leaves 
decurrent onto pseudo-petiole. Flowers in opposite pairs, 0.4—3cm apart, in lax 
spikes terminal on main stems and on axillary branchlets; spikes 2—10cm; rhachis 
glandular-pilose. Bracts 6-20mm, diminishing in size upwards, herbaceous, 
deciduous as flowers open; all lower bracts ovate; upper bracts elliptic-obovate: 
bracteoles oblanceolate, 2—3mm. Calyx 10-l6mm, glandular-pilose, lobes 
oblong-oblanceolate or spathulate, darker at tips, one 2~3mm longer than 
others. Corolla blue, glabrous except for few hairs on lobes, 32—37mm, tube 
gradually widened to 10—15mm, bent at mouth. Capsule 13—-16mm, glandular- 
pilose in upper half. 

Bhutan: C — Thimphu district (Chapcha, Ginekha, Gidakom, Dorji Drah), 
In mixed oak-pine forest, particularly on rocky slopes; very locally abundant, 
2300—3000m. July-October, flowering gregariously at unknown intervals, last 
in 1992. 


20. S. claviculata W.W. Smith; S. duclouxii Benoist 

Very similar to S. extensa, differing by its glabrous stem; falcate, lanceolate 
or narrowly elliptic, nearly glabrous leaves, always less than 2cm wide; lowest 
bracts lanceolate-elliptic. 

Bhutan: C — Thimphu district (Dodena), Punakha district (Tinlegang, 
Ranchu—Nobding), Tongsa district (Chendebi, Dorji Gompa). On rocky slopes 
and near streams in disturbed broad-leaved forest, 2200—2600m. July—October. 


21. S. lachenensis Clarke; Pteracanthus lachenensis (Clarke) Bremekamp, 
Sympagis petiolaris sensu Hara (135) non (Nees) Bremekamp, Strobilanthes 
glutinosa sensu Yamazaki (69) non Nees 

Perennial herb 0.3—lm, gregarious and probably rhizomatous. Stems erect 
from woody root-stock, glabrescent below, pilose above. Leaves equal, ovate, 
obovate or broadly elliptic, 3-13 x 2-6.5cm, acute, base rounded or tapered 
and often decurrent onto petiole, serrate to crenate, pilose on both surfaces. 
sessile or shortly petiolate; petioles up to 3.5cm. Flowers in opposite pairs on 
spikes terminal on main stem and on axillary branchlets, forming a diffuse 
panicle; spikes lax below with flowers Icm apart, dense above with flowers 
imbricate, 3—15cm; rhachis glandular-pilose. Lowest bracts leaf-like, ovate, sess- 
ile, 3-7cm, persistent; middle and upper bracts oblong or elliptic, often toothed. 
8-17 x 2-6mm, persistent till flowers fall; bracteoles linear, 4-S5mm. Calyx 
8—16mm, glandular-pilose, lobes linear with one longer and becoming spathulate 
in fruit. Corolla blue, glabrous except for few hairs on lobes, 32~36mm, tube 
slightly bent at mouth, gradually widened to 12mm. Capsule 11—14mm, glandu- 
lar-pilose at tip. 
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The inflorescence is very variable sometimes with solitary terminal spike, 
sometimes with 2-3 spikes from uppermost leaf axils giving a strongly paniculate 
appearance and sometimes with spicate branches from all leaf axils. 

Bhutan: C — Punakha district (Pele La), N — Upper Kuru Chu district 
(Denchung-Dzulu); Sikkim: Lachen. On grassy slopes amongst rhododendron 
and juniper, 2200-3200m. June—October, probably every year. 


22. S. subnudata Clarke; Preracanthus subnudatus (Clarke) Bremekamp 

Perennial herb, 10-20(—30)cm. Stems glabrous (-thinly pilose), erect from 
creeping root-stock. Leaves unequal, narrowly elliptic, 2-6 x 0.8-2cm. shortly 
acuminate, base attenuate and often decurrent, both surfaces glabrous or thinly 
pilose, serrate, often deciduous at flowering time; petioles 0-2cm. Flowers in 
opposite pairs, 5-15mm apart in short lax spikes which terminate main stem 
and axillary branchlets; spikes 2—6cm, simple; rhachis glandular-pilose. Lower 
bracts ovate, sessile, 8-30 x 5—15mm, deciduous as flowers fall: upper bracts 
broadly elliptic, c 5mm; bracteoles linear-oblanceolate, 3-4mm. Calyx 
12~16mm, pale green, glandular-pilose, lobes linear-oblanceolate, one nearly 
twice as long as others. Corolla deep blue, thinly pilose on lips, 3—4.4cm, tube 
gradually widened to c 1.2cm at mouth, bent in upper half. Capsule 11-14mm, 
glandular-pilose at tip. 

Darjeeling: Bhotia Basti; Sikkim: Lachung. Grassland in scrub and open 
forest, 1800—2750(—3500)m. August-December(-April ). 


23. S. urophylla (Nees) Nees; Pteracanthus urophyllus (Nees) Bremekamp 

Small branched undershrub. Stems glabrous. Leaves slightly unequal, nar- 
rowly ovate-elliptic, 5-14 x 1.5—5.5cm, shortly acuminate, base cuneate, serrate, 
paler beneath, with prominent veins, glabrous: petioles 0.5—4cm. Flowers in 
opposite pairs, 1—-1.Scm apart in axils of leaf-like bracts on short axillary 
branchlets. Bracts ovate-elliptic, petiolate, 8-30mm, acute, glabrous, very per- 
sistent; bracteoles obovate-spathulate, petiolate. c 4mm, persistent, equalling 
their petioles. Calyx 7-8mm, pubescent. lobes linear, acuminate, one longer 
than others. Corolla blue (drying yellow), pilose, fragrant, 2—2.5cm, tube 
strongly but regularly widened and bent from base to 1.2cm at mouth. Capsule 
not known. 

Darjeeling: Nagri Spur, Bhotia Basti, Rungyong etc. 1800m. May. 


24. S. wallichii Nees; S. atropurpurea Nees, Ruellia alata Wall.. Pteracanthus 
alatus ( Wall.) Bremekamp 

Perennial herb 0.3—0.5(—1)m. Stems glabrous (rarely pilose). erect from creep- 
ing woody root-stock. Leaves equal or slightly unequal. ovate or elliptic. 
1.2-5(-16) x 1-3.5(-6.5)em, acute, base rounded to attenuate and shortly 
decurrent, serrate to coarsely crenate, glabrous or thinly pilose, sessile above. 
petiolate below: petioles 0-2cm. Flowers in opposite pairs in axils of leaf-like 
bracts forming small axillary 1-sided spikes, but spikes often much reduced and 
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flowers solitary in axils of leaves on main stem; bracts like small leaves, persist. 
ent; bracteoles linear, oblong, c 6mm. Calyx I—1.5cm in flower, accrescent jn 
fruit to 2(—2.8)cm, glabrous, pilose or glandular, lobes linear, obtuse (rarely 
subacute), equal. Corolla blue (rarely white), glabrous, 28—35(—50)mm, tube 
slightly inflated above base, widened to c 15mm at mouth, bent sharply below 
mouth. Capsule 13-19mm, glabrous. 

Bhutan: C — Ha to Tashigang districts, N — Upper Mangde Chu, Upper 
Bumthang Chu and Upper Kuru Chu districts; Darjeeling: Darjeeling, Kurseong, 
Tanglu etc.; Sikkim: Lachen, Phusum, Zongri etc.; Chumbi: Chumbi, Yak La. 
Abundant and locally subdominant on the forest floor in moist fir and hemlock 
forest, extending upwards into open Rhododendron scrub (2200-)2600-3960m. 
June—September, every year in the E Himalayas. 


25. S. helicta Anderson; Echinacanthus calycinus (Nees) Nees, Pteracanthus caly- 
cinus (Nees) Bremekamp. Nep: Ankla; Sha: Khamtagmutsee. Fig. 103m-p. 

Monocarpic undershrub, 0.5—1m. Stems erect, usually glabrous, sometimes 
pubescent above. Leaves nearly equal, elliptic, 5-12 x 1l—6cm, acuminate at 
both ends, serrate, dark green above, pale beneath, veins very prominent, 
glabrous except on margins near base; petioles 0.2—Scm, bifariously pubescent. 
Flowers usually solitary, 0.6-lcm apart, in 1-sided, axillary spikes; rhachis 
28cm, often zigzag, glabrous or glandular pubescent. Bracts linear, 5—13mm, 
one in each pair shorter than other, glabrous or glandular-pubescent, persistent; 
bracteoles linear, 2-3mm. Calyx 13—25mm, glabrous, lobes lanceolate, acumi- 
nate, often keeled, subequal. Corolla white or flushed pale purple, glabrous, 
35—40mm, tube cylindrical for c 5mm, then abruptly widened to c 18mm, 
narrowed slightly and bent 90° below mouth. Capsule 1.8—2cm, glabrous. 

Bhutan: S — Deothang district (Yongla near Keri Gompa), C — Mongar 
district (Namning); Darjeeling: Jorpokhri, Baghora, Sureil, Debrepant; Sikkim: 
Rathang, Rangpo. Moist broad-leaved hill forest, 1600—2300m. September- 
October, flowering in 12-year cycles, a flowering expected in 1998. 


26. S. inflata Anderson; Preracanthus inflatus (Anderson) Bremekamp 

Pubescent undershrub, 0.5—Im. Stem pubescent. Leaves as for S. helicta but 
pubescent on both surfaces, oblique and broadly cuneate or rounded at base. 
Flowers sometimes in |-sided spikes like S. helicta but always paired and spikes 
often reduced with 1—2 flower pairs only. Bracts villous, petiolate, narrowly 
ovate below, ovate-spathulate above, 6-30m, resembling small leaves, persistent, 
with petioles 3—-10mm; bracteoles linear, c 3mm, persistent. Calyx 11-14mm, 
grey-pubescent, lobes whitish inside. Corolla as for S. helicta but white in bud, 
purple in flower, pubescent. Capsule 14-17mm., glabrous. 

Darjeeling: Jorpokhri, Ghumpahar, Mongpu: Sikkim: Rangpo. 1800-2350m. 
September—October, perhaps like S. helicta at long intervals. 
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77, S. divaricata (Nees) Anderson; Diflugossa divaricata (Nees) Bremekamp. 
Fig. 1041-p. 

Branched undershrub 10—S0cm. Stems dark green, glabrous, often zigzag 
above, erect from a creeping root-stock. Leaves very unequal, 1-15 x 
0.5-4.5cm, obscurely serrulate, glabrous; smaller leaves ovate, acute, rounded 
at the base, sessile, often deciduous; larger leaves broadly lanceolate (-elliptic), 
acuminate, cuneate at base, subsessile or with petioles up to 3mm. Flowers in 
opposite pairs (sometimes solitary) on small axillary branchlets forming a lax 
spicate inflorescence. Bracts elliptic, 2-Smm, fugacious; bracteoles obovate, 
|-2mm, fugacious. Calyx 8—15mm, lobes linear-lanceolate, acuminate, subequal. 
glabrous when young, pilose at tips later. Corolla deep purple (rarely white), 
glabrous, 31-37mm, tube straight or curved, gradually widened to c 10mm at 
mouth. Capsule 12—13mm, glabrous. 

Bhutan: S — Samchi district (Sangura (117), Sengdhen), Chukka district 
(Gedu-Bunakha), C — Thimphu district (Chapcha); Darjeeling: Tanglu, Sureil. 
Darjeeling, Senchal etc.; Sikkim: Rathang, Yoksum etc. Moist broad-leaved hill 
forest, locally abundant, 1700-2700m. July-November, flowering gregariously, 
last in 1992. 


28. S. anisophylla (Loddiges) Anderson; Goldfussia anisophylla (Loddiges) Nees 

Small undershrub 30—60cm high. Stems erect, glabrous, much branched. 
sometimes zigzag, often with knobbly remains of old leaf nodes below. Leaves 
very unequal, the smaller very small and soon deciduous (rarely, in cultivated 
fm. isophylla (Nees) J.R.I. Wood, equal ), lanceolate or oblong-lanceolate, 1.5-9 
x 0.4-1.3cm, acuminate, base cuneate, glabrous, obscurely serrulate, sessile or 
with petioles up to 9mm. Flowers in small, shortly pedunculate, axillary clusters 
on main stem and on axillary branchlets, clusters sometimes developing into 
short 1-sided cymes; peduncles 2-12mm. Bracts elliptic. herbaceous, 6-7mm., 
obtuse, deciduous: bracteoles oblong-lanceolate, 3—4mm. Calyx 6-9mm. glandu- 
lar-pubescent with reddish glands, lobes linear, acute, subequal. Corolla pale 
blue or white, 2.5~-2.8cm, glandular-pubescent, tube slightly curved, gradually 
widened to Icm. Capsule 9-10mm, glandular-pubescent. 

Bhutan: S — Samchi district (Charmurchi River), Sarbhang district (Phipsoo), 
Deothang district (Deothang (276)); W Bengal Duars: Buxa (229). On rocks 
and cliffs beside rivers in subtropical forest, 300-1000m. October-December. 


29. S. hamiltoniana (Steudel ) Bosser & Heine; S. colorata sensu F.B.I. non Nees, 
S. crinita (Nees) Anderson, S. laevigata Clarke, Goldfussia colorata Nees, G. 
crinita. Nees, Diflugossa colorata (Nees) Bremekamp, D. crinita (Nees) 
Bremekamp 

Branched herb 0.3-1.5m. Stems glabrous. Leaves equal or slightly unequal. 
broadly elliptic. 5-19 x 2-cm, acute or shortly acuminate, base cuneate (sub- 
cordate on very large leaves), serrate. glabrous: petioles 0—8cm. Flowers in a 
large, lax, open, leafless terminal panicle; branches capillary. glabrous or finely 
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glandular-pilose. Bracts oblong-elliptic, 3-S5mm, herbaceous, soon deciduous: 
bracteoles similar but narrower. Calyx 0.8—Icm, greyish, glabrous, lobes linear. 
oblong, obtuse, subequal. Corolla white often faintly flushed with mauve. 
3.2-4cm, glabrous, tube straight, gradually widened to c 1.2cm at mouth, 
Capsule 1—1.4cm, glabrous. 

Bhutan: S -— Samchi, Phuntsholing, Chukka, Gaylegphug, Manas and 
Deothang districts, C - Mongar district (Shongar); Darjeeling: Dumsong, Git 
Jhora, Pakhihaga etc.; W Bengal Duars. Shaded streamsides in very moist, 
subtropical forest, 270-1400m. August-November, every year. 


30. S. cusia (Nees) Kuntze; S. flaccidifolia Nees, Baphiacanthus cusia (Nees) 
Bremekamp. Dz: Ran; Khengkha: Sangja; Sha: Yangsawa; Eng: Assam indigo. 

Erect, branched, dark green undershrub, 0.5—1.5m. Stems glabrous or 
minutely brown-puberulent. Leaves equal, broadly elliptic, 4-18 x 1.7-8.5cm, 
acute, base attenuate, serrate, dark above, paler beneath, glabrous or minutely 
puberulent on veins beneath; petioles 0.5—3cm. Flowers in opposite pairs on 
short leafy axillary branchlets 3-10cm, often forming a leafy terminal panicle. 
Bracts oblanceolate-obovate, petiolate, 12-23mm including petiole, leaf-like, 
deciduous with flowers; bracteoles linear-oblanceolate, 2—3mm, deciduous 
before bracts. Calyx 4-15mm in flower, accrescent in fruit to 25mm, minutely 
puberulent, 4 lobes linear, acute, one spathulate and much longer. Corolla blue, 
glabrous, 3.5—7cm, tube straight, cylindrical for c 1.5cm, then gradually widened 
to 1-2cm at mouth. Capsule 12—24mm, glabrous. 

Bhutan: S — Manas district (Panbang (165)), Deothang district (Mikuri, N 
of Decheling), C — Punakha district (Mendegang), Mongar district (Mongar). 
Native of the Indo-Burmese frontier but widely cultivated in eastern Bhutan, 
500—1800m. December—February, rarely and irregularly in Bhutan. 

Leaves are fermented to produce blue dye (125, 165) used in traditional 
cloth making. 


10. PHAULOPSIS Willdenow 


Small herbs. Leaves petiolate, entire or indistinctly toothed. Flowers in short, 
dense, l-sided, bracteate, leafy terminal spikes. Bracts orbicular, imbricate. 
usually bearing 3 flowers each with its own bracteole. Calyx 5-lobed. one lobe 
ovate, much larger than the other 4 linear lobes. Corolla small, tubular with 5 
subequal spreading lobes: stamens 4, 2-celled, cells at same height. Capsule 
clavate, 4-seeded from base, placenta rising from base when fruit is ripe; seeds 
lens-shaped with elastic hairs. Phaulopsis, Rungia and Dicliptera are the only 
genera in which the placenta rises up in this way. 
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|, P. imbricata ( Forsskal ) Sweet; P. parviflora Willdenow, P. dorsiflora (Retzius) 
Santapau 

Low, much-branched, decumbent or ascending herb. Stems pubescent, rooting 
at nodes, rarely longer than 30cm. Leaves diminishing in size upwards, elliptic, 
asymmetric, 15-80 x 3-35mm, acuminate at both ends, very sparsely pubescent 
especially on veins and margins, leaves in each pair often unequal in size: petiole 
535mm. Flowering spikes 1—8cm. Bracts pale green, becoming scarious with 
age, orbicular, 7-11 x 10-15mm, ciliate and glandular-pilose; bracteoles elliptic, 
c 9mm, ciliate. Calyx 7mm, glandular-pilose, lobes linear, acuminate. Corolla 
white, 9mm, sparsely pilose. Capsule shiny, c 6mm, glandular-pilose near tip. 

Bhutan: S — Samchi district (Chengmari, Samchi), Phuntsholing district 
(Phuntsholing), Gaylegphug district (Gaylegphug, Aie Bridge); Darjeeling: terai 
(unlocalised Ribu & Rohmoo and Cowan collections); W Bengal Duars. 
Disturbed ground by roads and around buildings, 250-500m. October- 


February. 


11. ERANTHEMUM L. 


Undershrubs. Leaves petiolate, entire or obscurely toothed: cystoliths very 
prominent. Inflorescence of terminal spikes, sometimes branched and paniculate. 
Bracts large, prominently veined and often variegated green, yellow and white; 
bracteoles inconspicuous, usually slightly shorter than calyx. Calyx 5-lobed to 
about halfway, lobes linear-lanceolate. Corolla with long narrow tube and 5 
subequal spreading lobes, usually blue or red. Stamens 2, anthers 2-celled, 
muticous, exserted; style long. Capsule clavate with solid base, 4-seeded; seeds 
compressed, lens-shaped, elastically hairy. 


1. Corolla pink or red, tube ventricose from about middle ................... 2 
+ Corolla blue, tube narrowly cylindrical for almost all its length........... 5 
2. Corolla pink; bracts and leaves almost glabrous .............. 1. E. griffithii 
+ Corolla crimson to orange-red; bracts and leaves distinctly pubescent at 

JEASE OMA VEINS boa. taeda iar ¥ REM ita arnt se Peta htadoubal Mu bnetaneecenaaes § 3 


3. Corolla tube less than 3cm: bracts obovate, abruptly contracted to point 
4. E. splendens 


+ Corolla tube 3-4.5cm: bracts elliptic to obovate, gradually narrowed to 
WOME. ode. i neck respekt en ita tate Meret itn eneuhansenlan cataadunaraete nes 4 


4. Corolla tube more than 3.9cm: stamens exserted 1—2cm: leaves pilose above 
3. E. erythrochilum 


+ Corolla tube less than 3.4cm: stamens exserted only slightly; leaves glab- 
LOUS ABOVE oo. forest eae aL aieee aces celta whee 2. E. tubiflorum 
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5. Bracts ciliate, acuminate but not mucronate; inflorescence of solitary ter- 


TRINA LAS DU CS eect a eh ade to eae 6. E. ciliatum 
+  Bracts glabrous to pubescent but never ciliate, mucronate; inflorescence of 
DANICIEM- SPIKES: i505 asaya hy Aout esis seca eed wha IES RSs 5. E. pulchellum 


1. E. _ griffithii (Anderson) Bremekamp & Nannenga-Bremekamp; 
Daedalacanthus griffithii Anderson. Fig. 105a—g. 

Erect undershrub to 2.5m; stems glabrous except for few hairs near nodes. 
Leaves lanceolate or narrowly elliptic, slightly falcate, 5—26 x 2-8cm, attenuate 
at both ends, entire, glabrous; petiole S-15mm, nearly glabrous. Inflorescence 
of terminal and axillary spikes, forming a small panicle; spikes 4—15cm; ped- 
uncles 0—3cm. Bracts elliptic or nearly so, 20-30 x 11—1S5mm, tapering to a 
point, glabrous, variegated green and yellow, bracteoles linear, c 6mm. Calyx 
split to halfway only, c 8mm, sparsely glandular-hairy, lobes linear-acuminate. 
Corolla curved, pink, glabrous except for few glandular hairs; tube 20-30mm, 
cylindrical in the lower half, gradually widened to c 8mm at mouth; lobes ovate, 
4-6 x 3-4mm. Anthers exserted c 5mm. Capsule c 2cm, glabrous. 

Bhutan: S — Samchi district (Torsa River), Phuntsholing district 
(Rinchending—Sorchen), Sankosh district (Pinkua River), Sarbhang district 
(Sarbhang). W Bengal Duars: Chokerboo. Locally abundant in secondary scrub 
on well-drained slopes, 200—-700m. November-—February (for a few weeks only). 


2. E. tubiflorum (Anderson) Lindau; Daedalacanthus tubiflorus Anderson. 
Fig. 105). 

Similar to E. griffithii but stems bifariously pubescent, eventually glabrescent: 
leaves up to 23 x 8cm, distinctly toothed, glabrous above but sparsely pubescent 
below, especially on veins; petiole pubescent; bracts elliptic, 14—22(-28) x 
914mm, tapering to a point, densely pubescent on veins; calyx 9-10mm; corolla 
crimson, sparsely glandular—pubescent, tube 30—34mm, lobes oblong, 6—9 x 
4—6mm. Capsule not seen. 

Bhutan: S — Gaylegphug (117). This record is improbable and requires 
confirmation. 


3. E. erythrochilum J.R.I. Wood; E. splendens sensu Sikdar (231) non (Anderson) 
Siebert & Voss. Fig. 105k. 

Similar to E. griffithii and more particularly to E. tubiflorum but differing in 
its simple inflorescence, larger flowers and strongly exserted anthers. Stem 





Fic. 105. Acanthaceae. a-g, Eranthemum griffithii: a, habit (x “%); b, bract (x 1): c. calyx (x 
2%); d, dissected corolla (x 74); e, upper part of stamen (x 2): f, capsule (x 11%); g, seed (x 
14). h-l, bracts of Eranthemum species (x1): h, E. ciliatum:, i, E. splendens, j, E. tubiflorum: 
k, E. erythrochilum, \, E. pulchellum. m-u, Acanthus carduaceus: m, habit (x %); n, leaf (x 
Y5): 0, bract (x 7); p, bracteole (x ¥3); q. upper calyx segment (x %) r. lower calyx segment 
(x %4); s, dissected corolla. partly spread out (x %4): t. dehisced capsule (x 7/4): u, seed (* 
+). Drawn by Louise Olley. 
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pubescent. Leaves subentire, thinly pilose on both surfaces and pubescent on 
veins below; petiole pilose. Inflorescence a solitary terminal spike 5—14cm. Bracts 
elliptic-obovate, 17-22 x 9-l3mm, gradually narrowed to point, glandular. 
pubescent all over. Calyx 12-13mm. Corolla brilliant crimson, glandular. 
pubescent outside, tube 39-45mm, widened to c 10mm at mouth, lobes 10-1? 
x 7-8mm. Anthers and style exserted 1.5—2.5cm. Capsule not seen. 

W Bengal Duars: Buxa; between Larrong and Sarbhanga Rivers. 300-1200m. 
January—February. 


4. E. splendens (Anderson) Siebert & Voss; Daedalacanthus splendens Anderson. 
Nep: Arklejhar (34). Fig. 1051. 

Similar to the three previous species but readily recognised by its soft yellow- 
green pubescence covering vegetative parts. Leaves entire, sparsely pilose on 
both surfaces and densely pubescent on veins. Inflorescence of panicled spikes: 
spikes pedunculate, 5—35cm, sometimes interrupted below; peduncle 2—Scm, 
Bracts obovate, 15—25(-45) = 8—-17(—21)mm, abruptly narrowed to point, 
glandular-pubescent, strongly variegated-reticulate with green veins. Calyx c 
9mm. Corolla orange-red, pubescent, tube 23—28mm, widened to 7mm at mouth, 
lobes elliptic, 5-6 x O—4mm. Anthers and style exserted 1—2cm. Capsule c 
1.8cm, glandular-pilose. 

Bhutan: S — Samchi (117); Darjeeling: Panchkilla, Pankhabari, Sivok hills 
etc.; W Bengal Duars: Sealduba (175). Common in terai, 300—900m. December- 
February. 


5. FE. pulchellum Andrews; EF. nervosum (Vahl) Roemer & Schultes, 
Daedalacanthus nervosus (Vahl) Anderson, D. scaber (Nees) Anderson. Nep: 
Arklejhar (34), Keboo. Fig. 1051. 

Erect undershrub to 2m; stems glabrous. Leaves entire, elliptic (-ovate), 5-25 
x 1.5-9cm, acute, attenuate at base, glabrous; petiole 0—3cm, glabrous. 
Inflorescence a trichotomously branched panicle formed of short subsessile 
spikes terminal on branches; spikes 3—8cm; peduncles 0—-S5mm. Bracts oblong 
to oblanceolate, 15-21 x 6-1lmm, narrowed into distinct mucro, glabrous. 
variegated white and green; bracteoles linear, c 6mm. Calyx scarious, split to a 
little more than halfway, c 7mm, puberulent, lobes linear, acuminate. Corolla 
blue, glabrous, tube narrowly cylindrical for whole length, 15—20mm, lobes 
ovate, 6-8 x 5—6mm. Anthers shortly exserted. Capsule 1—1.1cm, glabrous. 

Bhutan: S — Samchi district (Daina Khola), Sankosh district (Sankosh). 
Deothang district (Deothang), C -— Punakha district (Sankosh Valley): 
Darjeeling: Rangit, Sivok, Tista, Mahanadi, Bagrakot etc.; Sikkim: Kerang. In 
moist gullies and by streams in dry subtropical forest. 300-1100m. February- 
April. 
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6. E. ciliatum (Craib ) Benoist; Daedalacanthus ciliatus Craib. Fig. 105h. 

Very similar to E. pulchellum but slenderer. Leaves narrowly elliptic, not 
exceeding Scm wide, acuminate, attenuate at base and decurrent on petiole. 
Inflorescence of simple, terminal spikes (never paniculate); bracts elliptic, 
34-33mm, gradually tapered to long acute point, margins ciliate. Corolla as for 
E. pulchellum but tube up to 30mm. 

Bhutan: C — Mongar district (Lingmethang). Weed in a citrus orchard, 
850m. March. 

E. purpurascens Nees [E. strictum sensu Yamazaki (71) non Roxb., 
Daedalacanthus purpurascens (Nees) Anderson] is said to occur in Bhutan and 
Sikkim (71). Although E. purpurascens occurs in Nepal this is almost certainly 
an error. E. purpurascens is very similar in its inflorescence to E. ciliatum but 
can be distinguished by its ovate, acuminate, obtuse tipped bracts which are 
strongly divergent, those near base of spike often spreading at about 90° from 
axis. Spikes are often, but not always, long-pedunculate. 


12. ACANTHUS L. 


Herbs or shrubs. Leaves simple or pinnatifid, toothed, usually spiny. 
Inflorescence of dense terminal or, less commonly, axillary spikes. Bracts large, 
ovate, spiny-margined, growing in size as plant matures: bracteoles lanceolate, 
unarmed. Calyx 4-lobed, with 2 outer lobes larger than 2 inner lobes, one of 
the larger lobes ending in 2 points, the other in 1. Corolla with short ovoid tube 
and 3-lobed lower lip, upper lip absent. Stamens 4, included; anthers 1-celled, 
densely hairy. Capsule ellipsoid, shiny, 4-seeded; seeds glabrous, orbicular. 


|. Shrub; stem glabrous; leaves deeply pinnatifid, lobes narrowly triangular, 
viciously spine-tipped, mostly 3—10cm; bracts usually 1.5-3cm wide 

1. A. carduaceus 

+ Herb; stem rufous-villous; leaves spiny-serrate, sometimes sinuate but lobed 

to less than lcm; bracts less than lcm wide ............ 2. A. leucostachyus 


I. A. carduaceus Griff. Fig. 105m-u. 

Shrub 2—3m, usually gregarious and probably rhizomatous. Stems erect. 
glabrous. Leaves sessile, elliptic, 30-60 x 10-20cm, pinnatifid with narrowly 
trangular lobes 3-12cm. glabrous. main veins terminating in spines. 
Inflorescence of dense terminal and axillary spikes 10-30cm, terminal spikes 
often sessile, axillary spikes borne on peduncles up to 20cm. Bracts ovate, 2-4 
x 1.5-3cm, pilose to lanate, hairier on upper surface, spiny-margined; bracteoles 
linear-lanceolate, c 3. x 0.8cm, acuminate, villous or ciliate-margined. Calyx 
4-lobed, ciliate, 2 larger lobes ovate-elliptic, 22-30 x 7—10mm, 2 smaller lobes 
lmear-lanceolate, 15-18 x 5mm. Corolla white, 2.5-3cm, glabrous outside, 
pilose inside. tube c lcm. Capsule brown, 2.5—3cm, glabrous. 

Bhutan: S — Chukka district (Sinchu La), Sankosh district (above Goshi, 
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above Daga Dzong), C — Punakha district (Tinlegang), Tongsa district (Dakpai, 
Pertimi), Mongar district (Unjar, Namning-Lingmethang); Darjeeling: Birch 
Hill, near Lloyd Botanical Gardens; W Bengal Duars: Ramiti (231), Buxa. A 
spectacular but very local species of scrubby cliff slopes and rocky gullies, 900_ 
1800m. November—March. 

Endemic to Bhutan and Buxa; records from Darjeeling are all recent and 
presumably represent introductions. 


2. A. leucostachyus Nees 

Herb. Stem rufous-villous, slightly succulent, decumbent and rooting at nodes, 
up to 50cm. Leaves shortly petiolate, elliptic, 5-25 x 3-8cm, glabrous above, 
white-scabrid and reticulate below, margin spiny-dentate, sometimes sinuate. 
Inflorescence of subsessile, terminal spikes 8—18cm. Bracts oblong-obovate, 
15-20 x 5-—8mm, spiny-margined, pubescent; bracteoles linear-lanceolate, ¢ 
15mm, acuminate, pilose. Calyx 4-lobed, scarious, pilose, 2 larger lobes oblong, 
15—20mm, obtuse, mucronate, 2 smaller (inner) lobes linear-lanceolate, c 15mm, 
long acuminate. Corolla white, 20—-25mm, pilose inside and outside, tube c 
7-8mm. Capsule brown, 1—1.5cm, glabrous. 

Bhutan: locality unknown (Griffith collection, 7Deothang district). Shaded 
banks on forest margins, 900—1300m. January—March. 


13. BARLERIA L. 


Undershrubs, rarely herbs, often armed. Leaves entire, shortly petiolate, 
usually with prominent cystoliths. Inflorescence of axillary cymes, sometimes 
secund or reduced to dense clusters or flowers solitary. Bracts present or absent; 
bracteoles 2. Calyx deeply 4-lobed, 2 outer lobes larger (one usually bifid), 
becoming membranous, 2 inner lobes much smaller. Corolla usually large, 
funnel-shaped, 5-lobed, lobes subequal. Fertile stamens 2, included; anthers 
2-celled with cells oblong, at same height, acute or muticous at base; staminodes 
present, 2. Capsule 2—4-seeded; seeds flattened, lens-shaped, hairy. 


1. Corolla yellow; interpetiolar spines present; capsule 2-seeded 
1. B. prionites 


+ Corolla blue or purple; interpetiolar spines absent; capsule 4-seeded ..... : 


2. Flowers in dense axillary clusters; bracteoles linear-lanceolate, erect; bracte- 


oles and calyx spiny-margined and spinescent ................. 2. B. cristata 
+ Flowers in 1-sided axillary cymes; bracteoles ovate-lanceolate, deflexed: 
bracteoles and calyx unarmed ..............0.. 0 ccc cee e eee es 3. B. strigosa 


1. B. prionites L. 
Usually strigose undershrub to 1.5m, bearing prominent, greyish, 3-forked, 
interpetiolar spines. Stem pale grey, much branched. Leaves elliptic-obovate. 
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6-12 x 2-Scm, acute, base attenuate, glabrous above, pubescent or glabrous 
beneath; petiole 0—-2cm. Flowers solitary in axils of upper leaves, becoming 
denser upwards and forming short terminal spikes. Bracts oblong (-ovate), 
10-25mm, acute, spine-tipped; bracteoles linear, 8-15mm, spinescent. Outer 
calyx lobes ovate, 15—-17mm, spine-tipped, glabrous; inner calyx lobes ovate- 
lanceolate, 10-12mm, spine-tipped. Corolla, pale yellow, 2.5-4cm, pubescent, 
2-lipped, upper lip formed of 4 equal elliptic lobes 1—1.5cm, lower lip formed 
of | lobe 2-2.5cm; tube 1.5—2cm, slightly widened only. Capsule ovoid, 1.7—2cm, 
long-beaked, glabrous, 2-seeded. 

W Bengal Duars: Apalchand, Baikunthapur Forest Division (175). Planted 
in hedges. September—February. 


2. B. cristata L. 

Pilose undershrub to 50cm. Stem wiry, much branched. Leaves (ovate-) elliptic 
(-oblong), 3-14 x 1-3.5cem, acute at both ends, pilose on both surfaces; petiole 
0-Icm. Flowers subsessile in dense axillary clusters becoming capitate at branch 
ends. Bracts absent; bracteoles very variable, linear (-lanceolate), 13-22 x 
1-3mm, acuminate, usually spiny-margined but sometimes bristly pilose- 
margined, spinescent with age. Outer calyx lobes lanceolate or narrowly elliptic, 
20-25 x 5-13mm, pilose, reticulate, scarious, spiny-margined, one mucronate 
at tip, the other bimucronate; inner calyx lobes (linear-) lanceolate (-ovate), 
scarious-margined, 6—12mm. Corolla pinkish-purple. 55—65mm, tube pilose, 
narrowly cylindrical in the lower half and then gradually widened, lobes oblong- 
elliptic, c 15mm, glabrous. Capsule oblong, 15—17mm, glabrous, 4-seeded. 

Bhutan: S — Deothang district, C - Punakha, Tongsa, Mongar and Tashigang 
districts; Darjeeling: Gok, Bamanpokhri; W Bengal Duars: Jalpaiguri. Common 
and characteristic plant of chir pine formations in all deep dry valleys of C 
Bhutan, usually growing as scattered individuals in dry grassland with 
Cymbopogon, Aechmanthera etc.; less common in foothills, 100-2000m. August— 
November. 


3. B. strigosa Willdenow 

Strigose undershrub to 50cm. Leaves ovate or broadly elliptic, 4-19 x 
2-10.5cm, acute, attenuate at base and decurrent on petiole, strigose especially 
on margin and veins below; petiole 0—3cm. winged. Flowers subsessile in dense. 
shortly pedunculate, 1-sided, axillary cymes 3—6cm. Bracts absent: bracteoles 
green, lanceolate-ovate, 8-20 x 4—9mm, acute or with strap-shaped tip, spread- 
ing or reflexed, strigose, margin undulate, unarmed. Outer calyx lobes ovate, 
greenish-purple, 18-28 x 14—18mm, strigose on veins and margins, reticulate. 
becoming scarious, one obtuse, the other 2-lobed; inner calyx lobes linear. c 
10mm, acuminate. Corolla blue (-purple), 5—6.5cm, tube glandular-pubescent. 
cylindrical in lower half, then gradually widened; lobes obovate-oblong, ¢ 2cm., 
thinly pilose. Capsule oblong, 15-17cm, glabrous, 4-seeded. 

Bhutan: S — Samchi district (Samchi), Phuntsholing district (Torsa River): 
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Darjeeling: Rilli Forest, W Bengal Duars: Jalpaiguri, Bhutanghat (23] ) 
Apalchand (175). In subtropical scrub and forest, 200—400m. September. 
December. 


14. ASYSTASIA Blume 


Herbs or undershrubs. Leaves entire, petiolate. Flowers in simple or com- 
pound spikes or racemes. Bracts and bracteoles linear, shorter than calyx. Calyx 
5-lobed, lobes linear, equal. Corolla with ventricose or cylindrical tube, 5-lobed, 
lobes subequal. Stamens 4, not exserted, 2-celled, cells oblong, at same height, 
base muticous or spurred. Capsule 4-seeded, clavate with a long seedless base: 
seeds flattened, lens-shaped, glabrous. 


1. A. macrocarpa Nees; Mackaya macrocarpa (Nees) Das 

Decumbent or ascending undershrub to 2m, but usually less. Stem glabrous 
below, sparsely pilose above. Leaves lanceolate (ovate or oblong), 2-13 x 
1—4.5cm, acuminate at both ends, dark green, sparsely pilose on both surfaces 
and especially on veins below; petiole 0—1.5cm, pilose. Inflorescence of short, 
solitary, terminal racemes 2—6cm; rhachis pilose; flowers in opposite pairs, 
internodes very short above but up to 2cm below; pedicels 5—6mm. Bracts 
linear, 2—3mm. Calyx 5—7mm, glandular-pubescent, lobes lanceolate, acuminate. 
Corolla pale purple, drying white, 28-38mm, thinly glandular-pubescent, tube 
ventricose c 10mm above base, lobes elliptic, c 10mm. Anther cells shortly 
spurred. Style persistent. Capsule 28—36mm, glandular-pubescent. 

Bhutan: S — Samchi district (Torsa River), Phuntsholing district 
(Phuntsholing), Sankosh district (W of Pinkua River), Sarbhang district (Singi 
Khola); Darjeeling: Rangit; W Bengal Duars: Jaldapara. Open, subtropical 
forest, often in seasonally moist places, 200—600m. February—April. 


15. PSEUDERANTHEMUM Radlkofer 


Shrubs or, less commonly, herbs. Leaves entire, petiolate. Flowers in simple 
or compound racemes. Bracts and bracteoles linear, much shorter than calyx. 
Calyx 5-lobed, lobes linear, equal. Corolla with long narrowly cylindrical tube 
and 5 subequal, spreading lobes. Fertile stamens 2; staminodes 2; anthers not 
exserted, 2-celled, cells at same height, oblong, muticous or acute at base. 
Capsule woody, 4-seeded, clavate with long, seedless base; seeds flattened, lens- 
shaped, glabrous. 


1. P. palatiferum (Nees) Radlkofer; Eranthemum palatiferum Nees 
Undershrub, 0.3-Im. Stem usually glabrous, sometimes pubescent above. 

Leaves elliptic(-obovate), 5-20 x 1.5-8cm, acuminate at both ends, often 

abruptly so at apex, dark green above, paler below, glabrous except on veins, 
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petiole 0.5-2cm. Inflorescence of long terminal racemes, sometimes solitary, 
often 2-5 arising from tip of stem, rarely compound and paniculate; racemes 
3-30cem, very dense above but with internodes up to 3.5cm below, flowers 
arranged in small clusters; rhachis glandular-pubescent: pedicels 0-5mm. Bracts 
inear-triangular, c 2.5mm. Calyx 5—7mm, glandular-pubescent, lobes linear. 
Corolla tube pubescent, c 35mm, 2mm wide at mouth; corolla lobes elliptic, c 
10 x 7mm, 2 slightly smaller than other 3 giving a slightly 2-lipped appearance, 
mauve with a yellow spot, glabrous. Anthers acute at base. Capsule c 2cm, 
pubescent. 

Bhutan: S — Gaylegphug district (Gaylegphug. Surey), C — Mongar district 
(Shongar); Darjeeling: Rayeng, Dalkajhar. In moist, subtropical forest, 300- 
1600m. August—April. 


16. MACKAYA Harvey 


Small shrubs similar to Pseuderanthemum in having a racemose inflorescence 
and flowers with 2 fertile stamens only but differing by its distinctive, curved. 
ventricose corolla. 


1. M. indica (Nees) Ensermu; Eranthemum indicum (Nees) Clarke. 
Pseuderanthemum indicum (Nees) A. & J. Cowan, Odontonomella indica (Nees) 
Lindau 

Shrub 1—2.5m. Stem erect, brown, glabrous. Leaves elliptic, 3-21 x 1.5—8cm, 
shortly acuminate, cuneate at base, glabrous, paler beneath, often deciduous on 
higher altitude plants at flowering time; petiole 0.5—-6cm. Inflorescence of lax 
terminal and axillary racemes, those in leaf axils shorter and always solitary: 
racemes 1-19cm, flowers usually in opposite pairs, internodes up to 1|.5cm 
below, less above; rhachis glabrous or puberulent: pedicel 0—Smm. Bracts linear- 
triangular, c 2mm. Calyx c 4mm, puberulent, lobes lanceolate. acuminate. 
Corolla white or pink with darker red veins, 2.5-3cm, finely glandular- 
pubescent, tube ventricose from near base, 5-lobed but weakly 2-lipped. Stamens 
included, anthers muticous. Style persistent long after the corolla falls. Capsule 
2.5-3cm, glabrous. 

Bhutan: S — Samchi. Phuntsholing, Sarbhang, Gaylegphug and Deothang 
districts, C - Punakha and Tongsa districts; Darjeeling: Lebong. Dumsong. In 
moist subtropical forest especially in wooded gullies, 500-1700m. December— 
April. 


17. CODONACANTHUS Nees 


Small trailing herb similar to Mackaya and Pseuderanthemum in having only 

2 fertile stamens but differing in its short strongly ventricose corolla, very short 
staminodes and distinctive smooth pollen. 
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1. C. pauciflorus Nees 

Small wiry herb up to 30cm. Stem pubescent. Leaves elliptic, 2-9 x 
1.5-4.5cm, acute or shortly acuminate, cuneate at base, glabrous except on 
veins below, dark above, paler below; petiole 0—1cm. Inflorescence of branched 
racemes forming a terminal panicle, with or without single racemes in leaf axils 
below; racemes 3—8cm, lax, internodes 3—-13mm, flowers solitary or (rarely) in 
clusters, rhachis puberulent; pedicels 1-3mm. Bracts lanceolate, 1.5mm. Calyx 
2-2.5mm, puberulent, lobes lanceolate. Corolla white or pale pink, campanulate, 
cl x lcm, glabrous. Stamens included, very short, anther cells muticous. Style 
persistent. Capsule narrowly clavate, c 1.5cm, puberulent. 

Bhutan: S — Sarbhang district (Lam Pati, Sarbhang High School ), Gaylegphug 
district (Taklai Khola). In shade in subtropical forest, 370-600m. February- 
March. 


18. PHLOGACANTHUS Nees 


Small shrubs. Leaves petiolate, entire, usually dark shiny green above and 
noticeably paler beneath. Flowers in small cymes, sometimes axillary but usually 
arranged in a dense raceme-like panicle, known as a thyrse. Bracts small, 
inconspicuous; bracteoles 0. Calyx deeply 5-lobed, segments very narrow. 
Corolla tubular, curved, shortly 2-lipped. Stamens 2; anthers 2-celled, cells 
oblong, muticous. Ovary glabrous. Capsule elongate, many-seeded from base; 
seeds lens-shaped, glabrous or hairy. 


1. Flowers in axillary cymes; leaves hairy on veins .......... 4. P. pubinervius 
+ Flowers in terminal thyrses; leaves completely glabrous .................... 2 


2. Corolla c lcm, pinkish-purple, both lips equal in length, spreading; leaves 
al léss than (SCM ess vascxia aye oes Secae eect asqentuse yaaa seatiaaay 3. P. vitellinus 
+ Corolla 1.5-2.5cm, orange-brown, red or yellow, upper lip clearly longer 
than lower, often reflexed lip; leaves mostly more than I5cm.............. 3 


3. Corolla yellow; anthers 2-3mm; thyrse interrupted below with internodes 
LIPECO) ZEN cernawy Gener eeuhad vere hanna as bse EIR eattunmhwascdoecas 2. P. guttatus 

+ Corolla orange-brown; anthers c 4mm; thyrse dense, not interrupted 
1. P. thyrsiformis 


1. P. thyrsiformis (Hardwicke) Mabberley: P. thyrsifforus (Roxb.) Nees. Nep: 
Chua (34). 

Shrub up to 3m. Stems erect, glabrous. Leaves often crowded near branch 
tips, elliptic(-obovate), 11-28 x 2.5-8cm, shortly acuminate at both ends, 
glabrous: petiole 15—35mm. Flowers in a dense, uninterrupted terminal thyrse. 
4-23 x 4—Scem, usually solitary, rarely 2-3; rhachis pubescent. Bracts linear, c 
10mm, pubescent. Calyx c 6mm, pubescent, lobes linear. Corolla orange-brown, 


1284 


18. PHLOGACANTHUS 


tubular, 20-25mm, ¢ 8mm wide at mouth, pubescent; upper lip 6~7mm, spread- 
ing, about twice as long as defiexed lower lip. Anthers 4—Smm, shortly exserted. 
Capsule narrowly clavate, 2—3cm. 

Bhutan: S - Samchi, Phuntsholing, Chukka, Sankosh, Sarbhang, Gaylegphug 
and Deothang districts, C — Punakha and Tongsa districts; Darjeeling: unlocal- 
ised (Cowan collection); Sikkim: Rangpo; W Bengal Duars: Muraghat Forest, 
Jalpaiguri etc. In subtropical forest and in secondary scrub, particularly in 
gullies and near streams, common, 200-1100m. February-March. 


2. P. guttatus (Nees) Nees 
Similar to P. thyrsiformis but leaves 11-20 x 4-7cm; thyrse 7-14 x 3-3.5cm, 


lax and interrupted especially below with internodes up to 2cm; corolla yellow, 
[5-18mm, 5mm wide at mouth, lower lip strongly bent downwards, slightly 
shorter than upper lip; anthers 2-3mm. 

Bhutan: S — Deothang (316). 


3, P. vitellinus (Roxb.) Anderson; P. quadrangularis (Hooker) Heine, P. 
asperulus Nees 

Similar to the two previous species but leaves only 8-16 x 2—4cm: thyrse 
5-12 x 2-2.5em, rather lax, sometimes interrupted below: corolla pinkish- 
purple, often with yellow markings, c 10mm, tube widened from c 2mm at base 
toc 8mm at mouth, lips equal, spreading; anthers c 2.5mm. 

Bhutan/ Darjeeling: unlocalised Griffith collection (316). 


4, P. pubinervius Anderson 

Shrub up to 6m, much branched and spreading. Stems grey, puberulent. 
Leaves broadly elliptic, 4-13 x 2-8cm., acute at both ends. glabrous except for 
pubescent veins; petiole 0.5—3cm. Flowers in small. subsessile, axillary cymes c 
2-3cm. Bracts minute, c 1mm. Calyx 5~8mm. thinly hairy except for conspicu- 
ous grey-pubescent margins of lobes. Corolla orange-yellow, strongly curved. 
shortly pubescent, c 15mm, 7—8mm wide at mouth; tube inflated from base; 
upper lip longer than lower. Anthers c 3mm, exserted. Capsule c 3cm. 

Bhutan: S — Samchi district (Dorokha), Phuntsholing district (Sorchen). 
Gaylegphug district (Sham Khara), Deothang district (Deothang). C — Tongsa 
district (Pertimi, Khosela-Shemgang): Darjeeling: Sitong. Rongsong. Tista 
Valley and in the terai. Scattered in subtropical forest and scrub, 800-1500m. 
December—February. 


19. LEPIDAGATHIS Willdenow 


Herbs or undershrubs. Leaves entire or obscurely toothed. Flowers in dense, 
sessile, bracteate, 1-sided heads or spikes. Bracts usually scarious; bracteoles 
similar but smaller. Calyx 4—5-lobed (5-lobed in our species). lobes shghtly 
unequal in size. Corolla usually small, 2-lipped; stamens 4, included: anthers 
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2-celled. cells at same height, muticous. Capsule 2—4-seeded: seeds flattened 
hairy. 


1. L. incurva D. Don; L. hyalina Nees 

Short-lived perennial herb. Stems glabrescent, ascending to 50cm. Leaves 
petiolate, 1.5-16 x 1—5.7cm, glabrous or shortly glandular-pubescent especially 
on veins below; petiole 1—-3cm; lower leaves commonly ovate and rounded at 
base; upper leaves larger, elliptic, acuminate at both ends. Flowers in dense, 
l-sided, subsessile heads, 0.5—4cm, mostly in a terminal cluster but also with a 
few in axils of upper leaves. Bracts lanceolate-elliptic, scarious, c 7mm, glandu- 
lar-puberulent, ciliate-margined; bracteoles similar, c 5mm. Calyx 5-lobed, green, 
7-9mm, lobes linear-lanceolate, acute, ciliate. Corolla white, streaked with 
purple, c lcm, glabrous. Capsule c 5mm, glabrous except at the tip, 4-seeded. 

Bhutan: S — Samchi, Phuntsholing, Chukka, Sankosh and Sarbhang districts: 
Darjeeling: Sureil, Rayong N, Munsang etc.; W Bengal Duars. Weed of cultivated 
land and well-drained disturbed ground in orchards and secondary scrub, 300- 
1400m. November-—April. 


L. trinervis Nees is recorded from Darjeeling in F.B.I. but the plant was 
probably incorrectly labelled. It seems very improbable that this species, which 
is common on dry hills in C India, would occur in our area. 


20. JUSTICIA L. 


Herbs or shrubs. Leaves entire. Inflorescence in our species spicate or racem- 
ose. Bracts broad and conspicuous in some species but in others linear and 
inconspicuous; bracteoles linear or absent. Calyx subequally 5-lobed (except in 
J. simplex where one lobe is much smaller or absent); lobes linear-subulate. 
Corolla 2-lipped, tube short, upper lip notched, lower lip 3-lobed. Stamens 2: 
anthers 2-celled, one usually distinctly higher than other, spurred at base (except 
in J. adhatoda where cells are acute). Capsule clavate, 4-seeded: seeds glabrous 
in our species. 


1. Bracts conspicuous, elliptic to ovate, at least 5mm wide and concealing 
CALYX on hindi advenaaeuambergins peownaema ras sonot eo tea enna ie mate ses 2 


+  Bracts inconspicuous, linear, 3mm wide or less, not concealing calyx ....4 


2. Bracts obtuse, purple-margined; corolla ¢ 2cm .............. 2. J. atkinsonii 
+  Bracts acute, without distinct marginal colour; corolla c 3cm ..........-+- 3 


3. Bracts tomentose, often suffused with red; spikes sessile or nearly so: 


anthers:Spiltred, 12) tie Sacre weke has eaeindiawaes 6. J. brandegeana 
+  Bracts minutely puberulent or glabrous; spikes borne on peduncles 2—15cm. 
anthers acute but not spurred at base ...................000005 1. J. adhatoda 
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Trailing herb; corolla pink, scarcely exceeding calyx........... 5. J. simplex 
Small shrub; corolla white or yellow-brown, at least 3 x as long as calyx 


5, Corolla white; leaves lanceolate to narrowly elliptic, not more than 2cm 
WIR: set reac teeta a aD abt chon ered hae Medien eats pian ot ater, 3. J. gendarussa 
+ Corolla yellow-brown; leaves broadly elliptic, S-10cm wide 4. J. vasculosa 


|, J. adhatoda L.; Adhatoda vasicu Nees, A. zeylanica Medikus. Nep: Asuro, 
Kalo vashak. 

Shrub 1-1.5m. Stem greenish-brown, glabrescent. Leaves elliptic, 5-25 x 
-9cm, shortly acuminate, attenuate at base, glabrescent but sometimes persist- 
ently pubescent on veins below; petiole 0.5—3cm, puberulent. Inflorescence of 
short, dense, terminal and axillary bracteate spikes 2-8cm; peduncle 2—15cm. 
Bracts ovate to elliptic, acute, 10-20 x 5-1l2mm, glabrous to puberulent: 
bracteoles oblong-lanceolate, similar to calyx lobes. Calyx 5-lobed, c 8mm, 
puberulent; lobes oblong-lanceolate, caudate, pale-margined. Corolla white with 
purple lines, c 3cm, glabrous or pubescent, tube short and broad, upper lip 
hooded, lower lip with 3 ovate lobes c 1.5cm. Anthers not exserted, cells acute 
at base but not spurred. Capsule woody, 2.5—4cm, pubescent. 

Bhutan: S — Phuntsholing, Sankosh, Sarbhang, Gaylegphug and Deothang 
districts, C - Punakha, Tongsa, Mongar and Tashigang districts; Darjeeling: 
Rakti; W Bengal Duars. Secondary scrub and broad-leaved forest, often in dry 
valleys and near settlements, locally abundant and possibly introduced in some 
places, 200-1610m. January-April. 

Flowering shoots sold in markets and used medicinally. They are also reputed 
to be insecticidal. 


2. J. atkinsonii Anderson 

Shrub c Im. Stem glabrous below, thinly bifariously pubescent above. Leaves 
ovate, 8-22 x 4-12.5cm, shortly acuminate, attenuate at base, nearly glabrous 
except on veins below: petiole 1—Scm. Inflorescence of dense, simple or few- 
branched, terminal spikes 4-12cm: peduncle 1—3cm. Bracts suborbicular-ovate, 
7-14 x 5-10mm, rounded at apex, glandular-pubescent. purple-margined; brac- 
teoles green, subulate, 10-13mm. Calyx 5-lobed. green, puberulent. 7-9mm. 
lobes linear. Corolla yellowish-white with rose markings, c 2cm. pilose. Anthers 
not exserted, anther cells spurred at base. Capsule 14—17mm. 

Bhutan: locality unknown, eastern Bhutan (F.B.I.); Darjeeling: Pomong. 
Kalimpong, Pedong. Mahaldiram—Kali Khola. Subtropical forest, 600—1550m. 
September-November. 


3. J. gendarussa L.f.: Gendarussa vulgaris Nees 
Shrub 1-1.5m. Stem purplish, glabrous or obscurely bifariously pubescent. 
Leaves lanceolate or narrowly elliptic, 3-12 x 0.7-2cm, tapering to an obtuse 
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apex, attenuate at base, glabrous, veins below prominent, purplish; petiole 
0.5—Icm. Inflorescence of terminal and axillary spikes, often interrupted below, 
2—11cm, flowers in clusters along rhachis, each cluster subtended by a narrowly 
lanceolate leaf-like bract 13mm below but shorter above; peduncle 0-4cm: flora! 
bracts similar to calyx lobes. Calyx 5-lobed, brown, c 5mm, thinly pilose, lobes 
lanceolate. Corolla white with purple markings, c 15mm, glabrous, lower lip 
with narrowly elliptic lobes. Anthers exserted, lower anther cell white-spurred, 
Capsule c 12mm, glabrous, very rarely seen. 

Bhutan: S — Phuntsholing; Darjeeling: terai (locality unknown); W Bengal 
Duars: Jaldapara. Cultivated in subtropical gardens, 200m. 


4. J. vasculosa (Nees) Anderson 

Perennial undershrub 0.6—1m. Stem glabrous. Leaves ovate-elliptic, 5-20 x 
2—8cm, shortly acuminate, attenuate at base, glabrous; petiole 1—Scm, glabrous, 
Inflorescence of axillary and terminal, solitary or panicled spikes, often interrup- 
ted below, 2—-12cm; flowers arranged in pairs along rhachis; peduncle 0-3cm. 
Bracts lanceolate, c 3mm. Calyx 5-lobed, c 4mm, pubescent, becoming scarious 
in fruit, lobes lanceolate, purple-tipped. Corolla yellow-brown with purple mark- 
ings, c 13mm, pubescent, lower lip bent downwards, broadly elliptic, c Smm. 
Anthers not exserted, lower anther cell indistinctly spurred. Capsule c 18mm, 
glabrous. 

Bhutan: S — Gaylegphug district (3km N of Shershong Bridge). Streamsides 
in moist, subtropical forests, 700m. January—April. 

Also collected south of Deothang, just outside our area. 


5. J. simplex D. Don; J. procumbens L. var. simplex (D. Don) Yamazaki 

Wiry perennial herb. Stems decumbent and rooting at the nodes, thinly 
bifariously pubescent. Leaves ovate-elliptic, 1.5—3 x 0.7—1.7cm, acute, attenuate 
at base, thinly pilose on both surfaces; petiole 0.3—1.2cm. Inflorescence of short, 
simple, terminal, hairy spikes, sometimes slightly interrupted below, 1.5-5 x 
0.5—Icm, peduncle 2—4cm. Bracts similar to and equalling calyx lobes. Calyx c 
6mm, 5-lobed with one lobe reduced in size, lobes linear-lanceolate, scarious- 
margined with green midrib. Corolla pink, c 6mm, glabrous except for a few 
hairs on lip, lower lip bent downwards, very shallowly lobed. Anthers not 
exserted, cells spurred at base. Capsule c 6mm, glabrous or with few hairs at tip. 

Bhutan: S — Sankosh district (Daga Dzong), C —Tongsa district (Langthel), 
Punakha district (Punakha). Open rough grassland in dry valleys, 900-1600m. 
August-November. 

The very similar J. diffusa Willdenow occurs in Nepal and might be expected 
in our area. It can be distinguished by its narrower (less than 5mm wide), 
almost glabrous spikes and bracts distinctly shorter than calyx. 
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6, J. brandegeana Wasshausen & L.B. Smith; Beloperone guttuta Brandegee 

Shrub 0.5-2m. Stem dark green, bifariously pubescent. Leaves ovate-elliptic 
or subrhomboid, dark green, 1.5-7 x 0.8—3cm, acute or obtuse, base cuneate, 
glabrescent above, softly pubescent below; petiole 0.3-3cm, pubescent. 
Inflorescence of terminal, uninterrupted, bracteate spikes 3-8cm; peduncle c 
Icm. Bracts ovate, acute, green when young, becoming wine-red with maturity, 
17-25 x 10-15mm, shortly tomentose; bracteoles broadly lanceolate, oblanceol- 
ate or elliptic, 8-13 x Smm. Calyx 5-lobed, 4—Smm, pilose, lobes subulate, 
scarious. Corolla white, pilose, c 30mm, rather narrow, strongly 2-lipped for 
about half its length, lower lip with 3 lanceolate lobes c 5mm. Anthers slightly 
exserted, cells strongly spurred at base. Capsule not seen. 

Bhutan: S — Samchi. Cultivated in gardens for its colourful bracts. 


February-March. 


21. LEPTOSTACHYA Nees 


Perennial herb. Inflorescence of panicled spikes, usually in Bhutan reduced 
to a single terminal spike. Bracts inconspicuous, shorter than calyx; bracteoles 
minute, linear. Calyx deeply 5-lobed, lobes similar. Corolla 2-lipped with short 
cylindrical tube. Stamens 2; anthers 2-celled, cells at same level or nearly so, 
not spurred. Capsule 4-seeded, placentas not arising from base. Very close to 
Justicia but differing in its muticous anther cells and hooded upper lip. 


1. L. wallichii Nees; Dianthera debilis Clarke, D. virgata Clarke 

Herb to 50cm. Leaves ovate, lanceolate or elliptic, 2-8 x 2-—5cm, acute, base 
rounded or broadly cuneate, entire, nearly glabrous except on veins, petioles 
1,5-4cm. Inflorescence with 1—3 spikes, 4—12cm, rhachis glandular-pubescent. 
Bracts oblong-lanceolate, 1.2-2mm. Calyx 2.5-3mm, lobes subulate. Corolla 
white, S-8mm, tube narrowly cylindrical, 4-5 x c 0.5mm. Capsule clavate, 
l-1.5cm, finely pubescent. 

Bhutan: S — Phuntsholing district (Rinchending—Sorchen), Gaylegphug dis- 
trict (Gaylegphug (117)); Darjeeling: Samsing; W Bengal Duars: Lapchakhawa 
(229). Subtropical forest and regenerating scrub in moist ravines, 800—1200m. 
August-November. 


22. ISOGLOSSA Oersted 


Herbs or shrubs. Inflorescence an open panicle. Bracts very small, much 
shorter than calyx: bracteoles absent. Calyx deeply 5-lobed, lobes similar. 
Corolla 2-lipped, funnel-shaped. Stamens 2; anthers 2-celled, cells at different 
levels, not spurred at base. Capsule 4-seeded; placentas not rising from base. 

Differs from all related genera in its inflorescence which does not consist of 
panicled spikes but is a true panicle. 
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1. I. collina (Anderson) Hansen; Dianthera collina (Anderson) Clarke 

Herb to 50cm. Leaves ovate, 3.5-11 x 2-Scm, acuminate, base broadly 
cuneate, obscurely sinuate-margined, nearly glabrous, petioles ¢ 15mm. 
Inflorescence a terminal panicle up to 18 x 10cm, rhachis glandular-pubescent 
Bracts lanceolate, 1.5-2 x 0.5mm. Calyx 5—6mm (extending to 8mm in fruit), 
the lobes subulate. Corolla white with pinkish spots, 17—25mm, tube cylindrical 
for 3 of its length, then gradually widened; lips 8-10mm long, upper lip 2-lobed. 
lower lip with oblong-elliptic lobes. Capsule c 12mm, glabrous. 

Bhutan: C — Tashigang district (Kari La); locality unknown (Griffith Bhutan 
collection (316)); Darjeeling: Rississum; Sikkim: Yoksam. Dry forest, 1600- 
2150m. September—October. 


23. RHINACANTHUS Nees 


Small shrubs. Inflorescence a panicle, usually divaricate but sometimes con- 
tracted, composed of 1-10 branches; flowers sessile or in small cymes. Bracts 
very small and inconspicuous, much shorter than calyx. Calyx deeply 5-lobed, 
lobes similar. Corolla 2-lipped, tube cylindrical, long; upper lip narrowly triangu- 
lar, acuminate, entire, lower lip with 3 broad lobes. Stamens 2, anthers 2-celled, 
one above the other, not spurred at base. Capsule 4-seeded; placentas not rising 
from base. 


1. R. calearatus Nees 

Small shrub to Im. Leaves narrowly elliptic, entire, glabrous, 10-23 x 3-8cm, 
shortly acuminate, gradually tapering to short petiole 0.3—cm. Inflorescence of 
up to 10 spike-like branches, sometimes much reduced; branches 2-12cm, 
rhachis glandular-pubescent. Bracts lanceolate, |-2mm. Calyx 5-6mm, glandu- 
lar-pubescent, lobes lanceolate. Corolla 40—50mm, pubescent, tube cylindrical, 
30-40 x |-2mm, greenish-white; upper lip greenish-white, c 10mm; lower lip 
white, lobes elliptic, c 10 x 8mm. Ovary and style persistent long after corolla 
has fallen, ovary pubescent. Capsule not known. 

Readily recognised by the distinctive cylindrical corolla with its long acumi- 
nate, entire upper lip. 

Bhutan: S — Gaylegphug district (on escarpment above Aie (Shershong) 
Bridge), 500—700m. March-April. 


24. RUNGIA Nees 


Similar to Justicia in its entire leaves, dense spicate inflorescence, small 
2-lipped flowers and 4-seeded capsules but differing in its placenta which rises 
elastically from base of ripe capsule. Both species found in Bhutan are prostrate 
weedy herbs with scarious bracts. 
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|. Corolla pink or white, c 8mm; spikes pedunculate ....... 1. R. himalayensis 
+ Corolla blue, c 3.5mm, spikes sessile ...............00000008. 2. R. pectinata 


1. R. himalayensis Clarke 

Wiry decumbent perennial herb, rooting at nodes. Stem thinly puberulent. 
Leaves ovate or elliptic, often suffused with red, 10-60 x 5-15mm, acute, 
shortly cuneate onto petiole, minutely scabrid; petiole 3-14mm. Inflorescence 
of I-sided terminal and axillary spikes, 14cm; peduncle (0—)1—3cm. Bracts 
ovate, c 6mm, ending in a stiff bristle-like point, pubescent, green with broad, 
scarious, often pinkish margins. Calyx 5-lobed, pale green, c 4mm, pubescent, 
lobes linear. Corolla white with pink lower lip, c 8mm, thinly pubescent. Anthers 
muticous at base. Capsule oblong, c 4mm, mucronate, pubescent. 

Bhutan: S — Sarbhang district (above Sarbhang High School), C — Tongsa 
district (frequent around Tintibi); Sikkim: Bam, Dikling Khola. Open forest, 
shaded rocky slopes, roadsides in seasonally dry subtropical regions, 500-1500m. 


September—A pril. 


2.R. pectinata (L.) Nees; R. parviflora Nees 

Annual or short-lived perennial herb, sometimes erect but usually prostrate 
and rooting at nodes. Stem much branched, minutely pubescent. Leaves oblong- 
elliptic, 10-40 x 4-14mm, acute, cuneate at base, glabrous except for few hairs 
on veins; petiole 0-Smm. Inflorescence of short sessile, 1-sided axillary and 
terminal spikes, 0.5-2cm. Bracts dimorphic, outer sterile bracts elliptic, green, 
c 4mm, acute, glabrous: inner flower-bearing bracts broadly elliptic, 4—-Smm., 
apiculate, pubescent, with prominent scarious margins. Calyx colourless. c 2mm, 
pubescent, lobes linear. Corolla blue, c 3.5mm, pubescent. Anthers spurred at 
base. Capsule ellipsoid, c 2.5mm, glabrous. 

Bhutan: S — Samchi, Phuntsholing. Sarbhang and Gaylegphug districts. C - 
Punakha district; Darjeeling: Sitong. Rakti (Kurseong). Ryang: W Bengal 
Duars. Common weed in hot country growing in gardens, on roadsides and in 
disturbed bushy places, 220—1]00m. November—May. 


25. DICLIPTERA Jussieu 


Herbs or undershrubs with obscurely 6-angled stems. Leaves entire. 
Inflorescence of small cymes in the leaf axils, sometimes aggregated into a leafy 
panicle: flowers paired (one usually sterile) and enclosed within a pair of slightly 
unequal bracts which conceal the calyx and corolla tube. Calyx 5-lobed, small, 
the lobes equal. Corolla pink or purple (rarely white) with long slender tube. 
2-lipped, the upper lip entire or nearly so. the lower lip weakly 3-lobed. Stamens 
2; anthers 2-celled. one above the other, muticous. Capsule 4-seeded. seeds 
flattened, glabrous. 

Differs from Peristrophe and Hypoestes by having the placenta rise from the 
base when the fruit is ripe. 
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1. D. bupleuroides Nees; D. roxburgiana Nees var. roxburghiana sensu F.B.|. non 
Nees. D. roxburgiana var. bupleuroides (Nees) Clarke 

Perennial herb or undershrub with long, scrambling, ascending stems to 2m, 
Leaves elliptic, 2-15 x 1—8cm, shortly acuminate at both ends, entire or 
obscurely sinuate, dark green, glabrous or thinly pubescent on the undersurface, 
petiole 0.5—7cm. Flowers in sessile or shortly pedunculate axillary and terminal 
clusters. Bracts linear to oblong (to oblanceolate in var. nazimii Malik & 
Ghafoor from the Indian plains), apiculate, prominently 3-veined, ciliate- 
margined, one larger than other, 8-14mm. Calyx c 6mm, minutely pubescent, 
lobes pale-margined, subulate. Corolla pink with white tube (rarely entirely 
white), 15—22mm, lobes longer than tube. Capsule clavate, pubescent, 7-8mm. 

Bhutan: S — Samchi, Phuntsholing, Chukka, Sarbhang, Gaylegphug and 
Deothang districts, C — Punakha and Tongsa districts; Darjeeling: Rakti, 
Mongpu, Kurseong, Mahaldiram—Kali Khola etc.; Sikkim: Tista River; W 
Bengal Duars. Abundant in secondary scrub and along forest margins, particu- 
larly in rocky ravines, 200—1100m. September—May. 


26. PERISTROPHE Nees 


Herbs or shrubs identical to Dicliptera except placenta does not rise from 
base of ripe capsule. Our species are readily distinguished from Dicliptera and 
Hypoestes by their large, showy corollas. 


1. Bracts linear, less than 3mm wide ................... 0. eeeee eee 1. P. speciosa 
+  Bracts ovate-elliptic, 5—1 2mm, Wide ced sossos ete Vosanu ein andaiese ey 2. P. fera 


1. P. speciosa (Roxb.) Nees 

Perennial undershrub with long, leggy, ascending, glabrescent stems |-2m. 
Leaves ovate-elliptic, dark green above, 2-11 x 1-—5.5cm, acute, cuneate at 
base, thinly pubescent or glabrescent on both surfaces; petiole 1—2.5cm. Flowers 
in small, shortly pedunculate axillary and terminal clusters. Bracts linear 
(-oblanceolate), 12-16 x 1—3mm, acute, pubescent, green with pale, usually 
ciliate margin; bracteoles similar, c 9mm. Calyx c 6mm, puberulent, lobes linear. 
white-margined. Corolla pink, 4—4.5cm, pubescent, upper lip ovate, lower lip 
elliptic, 3-toothed, lips almost as long as tube. Capsule clavate, 15—18mm, 
pubescent. 

Bhutan: S — Samchi district (Dorokha, Charmurchi River), Sankosh district 
(Dagapela-Daga Dzong), Deothang district (Deothang), C — Punakha district 
(Sankosh River below Wangdiphodrang); Darjeeling: Rongsong, Kurseong. 
Rocky, scrub-covered slopes and gullies in river valleys, 800—1600m. October- 
April. 
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2. P. fera Clarke Fa 

Very similar to P. speciosa, differing principally in its ovate-elliptic bracts, 
12-20 x 5-12mm, uniformly green, never ciliate-margined; calyx c 3mm, uni- 
formly whitish-green, corolla 3—3.5cm. 

Bhutan: S — Gaylegphug district (Surey), C — Tongsa district (frequent around 
Tintibi), Mongar district (Namning—Lingmethang), Tashigang district ( Yadi 
curves). On scrub covered slopes and in gullies, usually near streams, 800— 
1800m. February—April. 

Peristrophe nodosa Griff. was described from Bhutan but the description is 
inadequate and it is impossible to decide what species it refers to. 


27. HYPOESTES R. Brown 


Herbs or small undershrubs similar to Dicliptera and Peristrophe but differing 
from Dicliptera in the placenta not rising from base of ripe capsule, from 
Peristrophe in its smaller flowers and from both in its 1-celled anthers. 


1. H. triflora (Forsskal) Roemer & Schultes; Dicliptera roxburghiana sensu 
Yamazaki (69) non Nees 

Much-branched decumbent or ascending herb. Stem glabrescent. Leaves 
ovate, |-6 x 0.7—-4cm, acute, broadly cuneate at base; sparsely pilose on both 
sides, crenate; petiole 0—1.8cm. Flowers in small axillary and terminal clusters. 
each cluster having 1-5 flowers. Bracts obovate to oblanceolate. 9-12mm., 
obtuse, pilose, one slightly larger than the other: bracteoles linear-lanceolate, 
nearly as long as bracts. Calyx c 3mm, glabrous, colourless, lobes linear. Corolla 
pink, 12-15mm, pubescent, lips about 3 as long as very slender tube. Capsule 
clavate, glabrous but with few hairs at tip, 9-10mm. 

Bhutan: S — Chukka district (Chimakothi), C —Punakha district (Lomitsawa. 
Punakha-Sinchu La, Tinlegang), Tongsa district (Tongsa). Tashigang district 
(Khaling); Darjeeling: Darjeeling, Takdah, Tindaria,. Dow Hill, Chimli etc.: 
Sikkim: locality unknown. Abundant in and characteristic of moist. broad- 
leaved hill forest persisting in disturbed grassland after forest clearance but 
under-collected. Probably frost sensitive and so absent from inner valleys. 1600— 
2600m. September-November. 

Often confused with Dicliptera bupleuroides but readily distinguished by its 
crenate leaves, obtuse bracts and placenta which does not rise from base as 
capsule ripens. 


Family 176. PEDALIACEAE 
by E. Aitken 


Annual or perennial herbs, rarely shrubs. Leaves simple, opposite or upper 
leaves alternate. exstipulate. entire, toothed or divided. Flowers bisexual, 
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zygomorphic, axillary, solitary or in few-flowered racemes or fascicles. 
Prominent glands at base of pedicels. Flowers 5-merous. Calyx divided almost 
to base. Corolla tubular-ventricose or obliquely campanulate, bilabiate. Fertile 
stamens 4 (occasionally 2), epipetalous, one pair longer than the others, Sth 
stamen often reduced to a small staminode or absent. Anthers 2-locular, dehisc- 
ing longitudinally. Ovary superior, of 2 or 4 fused carpels. Style filiform, stigma 
2- (rarely 4-)lobed. Fruit a capsule or nut, beaked, winged or with hooks or 
spines. Seeds 1—many in each locule, smooth or rugose. 


1. SESAMUM L. 


Erect or decumbent annual or perennial herbs. Leaves sessile or petiolate, 
opposite, often alternate on upper part of plant. Flowers axillary, solitary or in 
few-flowered fascicles. Calyx small, persistent or deciduous. Corolla tubular- 
ventricose, narrowing abruptly at base, decurved, bilabiate, lobes of limb patent, 
rounded. Stamens attached at base of corolla tube; ring of hairs at base of 
filaments; anthers sagittate, dorsifixed. Ovary 2-celled, appearing 4-celled due 
to false septum. Capsule oblong or ovoid, obtusely quadrangular, 4-grooved, 
beaked at apex, dehiscing longitudinally. Seeds small, numerous, oblong or 
obovate with or without wings, smooth or rugose. 


1.S. indicum L.; S. orientale L. Eng: Sesame. Fig. 106a—d. 

Annual, erect, branched herb up to Im. Stems 4-angled, pilose. Leaves sparsely 
pilose above, densely glandular pubescent beneath, very varied even on the same 
plant. Lower leaves opposite, ovate or elliptic, blade 2.8-9 x 1.2-—4cm, apex 
acute, base attenuate or rounded, margins coarsely toothed or lobed; upper 
leaves alternate, oblong or linear, blade 1.8-6 x 0.2—lcm, margins entire or 
crenulate; petioles pubescent, 0.2—6cm. Flowers axillary, solitary or in few- 
flowered fascicles, densely glandular-pubescent. Pedicels 1-Smm. Calyx lobes 
lanceolate to linear, 3-5 x Imm, persistent. Corolla bilabiate, tubular- 
ventricose, narrowing abruptly at base, 1.5-2.5 x 0.7—lcm, white or pink with 
darker markings. Stamens 7-10mm, glabrous, staminode absent. Ovary densely 
pubescent, 1-3mm; style 6-7mm; stigmas 1.5-2 x 0.5mm. Capsule oblong. 
1.5-2.5 x 0.5—0.7cm. Seeds small, obovate, ridged, smooth. 

Darjeeling: unlocalised (Cowan collections); Sikkim: Melli. On wasteground. 
August-September. 


Fic. 106. Pedaliaceae and Gesneriaceae. Pedaliaceae. a—d, Sesamum indicum: a, inflorescence 
(x %): b, lower leaf (x %4); c, dissected calyx with gynoecium (x 1); d, dissected corolla (x 1). 
Gesneriaceae. eg, Aeschynanthus hookeri: e, flowering shoot (x 1%): f, dissected calyx and 
corolla (x 1): g, gynoecium (x 1). h-k, Lysionotus serratus: h. flowering shoot (x 12). 4 
dissected calyx with gynoecium (x 1): j, dissected corolla ( x 1): k, seed (x 8). l-o, Loxostigma 
griffith’: \, flowering shoot (x 2); m, dissected calyx with gynoecium (x 1); n, dissected corolla 
(x 1): 0, seed (x 8). Drawn by Mary Bates. 
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Very little material seen from our area; dimensions of additional specimens 
from Bengal and C Nepal incorporated in the description above. Native country 
doubtful. Cultivated world-wide in tropical areas for seeds used on bread and 
in confectionery and for oil used for cooking and in the manufacture of margar- 
ine and soaps. Leaves, seeds and oil also used in herbal medicine. 


Family 177. GESNERIACEAE 
by O.M. Hilliard 


Herbs or shrubs. Leaves simple, opposite, alternate or whorled, those of a 
pair equal or unequal; plant sometimes with only | leaf. Inflorescence usually 
cymose, rarely racemose, or flowers solitary. Flowers hermaphrodite, often 
protandrous, zygomorphic, sometimes cleistogamous with reduced corolla. 
Calyx 5-lobed or divided to base. Corolla with a distinct tube, limb often 
2-lipped. Stamens 2 or 4, inserted on corolla tube, staminodes | or 3. Disc 
annular or cupular. Ovary superior, |-celled with 2 parietal bilamellate placen- 
tae, usually inrolled. Ovules many. Fruit often a linear capsule, valves straight 
or twisted, rarely a berry. 

The New World genus, Achimenes, which is distinguished from all other 
gesneriads in our area by its inferior ovary, has been recorded in Sikkim, at 
Gangtok, as a garden escape on walls at c 1700m (408). 


— 


Pet til e2 SU aren Aes asic ba eo are ada i eye eked 2 
ee a SOT Ule StATMCS 2 eS owadsects tend esntenina Maw tole Daan e Davee en edo whewlenied 9 


2. Stems trailing or pendent, sometimes bushy; leaves thick and fleshy; anthers 
usually far-exserted in male phase, if included stems trailing 

1. Aeschynanthus 

+ Plant either stemless or with erect or decumbent stems; leaves herbaceous 

or leathery; anthers either included or visible in mouth but not far-exserted 

3 


3. Corolla tube at least as conspicuous as the limb; anthers either cohering in 


PaltsOr ala CONE MING droite wader enc baddest cs eaweakose ceaneeaeaas 4 
+ Corolla tube very short, limb more conspicuous than tube; anthers not 
CONG TIN aati ilar n need detins 4a) Acorns aients aor e Mest ea 4a ipl ale ee teeta 6 


4. Leaves rosulate; corolla blue or blue and white, palate bearded 
7. Corallodiscus 
+ Either leaves distributed up a stem, or rosulate and then corolla yellow or 
greenish, palate not bearded (though corolla may be glandular inside)... 5 
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Seeds with appendages c 1.5-2mm long; 2 elongated invaginations in floor 
of corolla tube ............. Pee 3. Loxostigma 
Seeds not appendaged; no invaginations in corolla tube ........ 4. Briggsia 


Herb with slender erect stem terminating in | leaf (very rarely a second, 
much smaller, leaf present) ................0.:ceescsseevece sees 8. Platystemma 
Thick-stemmed perennial herbs, undershrubs or shrubs .................... 7 


Inflorescences several clustered at nodes; fruit globose, white and somewhat 


fleshy When ATeSH: stor icre con orca SPE akin cee seend 11. Rhynchotechum 
Inflorescences solitary in leaf axils; fruit linear or oblong-elliptic, brown, 
HOP TES NV: Ge deece ats San asnee reactant NG el cee eg RNS ead cet 8 
TCAVES OPDOSILC raider ei a tea a nae emake 9. Leptoboea 
Teeaves alternate sc cca ea tcc Gias tome tuaatics eRe Ga aR 10. Boeica 
Flowers crowded in a curled, 1-sided inflorescence, corolla c 5mm long (but 


flowers often cleistogamous); capsule globose, circumscissile (the upper half 
detaching Nhe aNd) cas cc cui eete eN ca hea Ue uiatane 14. Epithema 
Flowers variously arranged but never crowded in a |-sided inflorescence, 
corolla c 7—-75mm long; capsule linear, elliptic or ellipsoid, opening 


ICAPUN WISE foc caste lnanahred lcm ahat uae adatatnewenvatadssnaneeh acy et aeauesenen 10 
. Corolla c 7mm long, widely campanulate, tube shorter than the spreading 
white limb; capsule spirally twisted ........................0006. 12. Paraboea 
Corolla 10-75mm long, tube mostly longer than lobes, if roughly equalling 
it, corolla violet-blue; capsule not spirally twisted ..................000 es 1 
. Flowers in long racemes; mouth of corolla closed .... 13. Rhynchoglossum 
Flowers cymose: mouth of corolla wide open .................0 scence eee 12 


. Calyx divided nearly to base; 2 keels on floor of corolla tube; seeds with a 


hair-like appendage at each end.............00.:eeee eee eee eee 2. Lysionotus 
Calyx variously lobed, cut to base in only one species and then no keels on 
floor or roof of corolla tube: seeds not appendaged ................-.+4+ 13 


. No keels on corolla tube: filaments thread-like, straight; stigma either capi- 


(Ale-OF 2 lipped’ 6. Gus, csuws voles samseurta nee y anne heme nee 5. Didymocarpus 
Corolla tube usually with 2 keels on floor or roof. rarely without: filaments 
variously swollen or geniculate: stigma with dorsal lobe aborted or minute. 
lower one flat, expanded. entire or bilobed (‘fish-tailed’) ......... 6. Chirita 
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1. AESCHYNANTHUS Jack 


Undershrubs, epiphytic or lithophytic. Leaves usually opposite, rarely in 
whorls of 3-4, fleshy or leathery, entire or rarely obscurely toothed. Peduncles 
terminal, axillary or wanting and then pedicels sub-umbellate; peduncles, when 
present, 1—2-flowered or rarely cymose, solitary or clustered. Bracts often small, 
sometimes large and coloured, deciduous. Calyx shallowly to deeply 5-lobed. 
Corolla tubular-ventricose, limb 2-lipped. Stamens 4, anthers cohering in pairs, 
in mouth or well exserted. Disc cupular or annular. Ovary stipitate, oblong or 
linear; stigma peltate. Capsule long-linear, loculicidally 2-valved. Seeds minute, 
ellipsoid, rugose or papillate, with | or more hairs near hilum, | at apex. 


[i Stemsrand leaves Mairy 23s saivvevevndis sta Peadtanentesd reawaiiotntineyetsaols Z 
+ Stems and leaves glabrous (or rarely some hairs on stem only) ........... 3 


2. Leaves glabrous above, hairy below; corolla red; gynoecium glabrous except 


for minute sessile glands On OVAaTY .............0 5c cece ees 1. A. gracilis 
+ Leaves hairy on both surfaces (hairs sometimes sparse above); corolla white; 
stipe, ovary and style densely pubescent ..................5. 2. A. chiritoides 
3. Calyx-divided to: base.or very nearly SOs... cso a ee 4 
2 Calyeawith @ distipel (Ube i.0 c nein eves Px Deena Coad ect ioe 8 


4. Flowers in terminal and axillary clusters (1—5 flowers) lacking a peduncle: 
Dracts INCONSPICUOUS: fist leds tedodensi vies eee eee eeeen 4. A. micranthus 
+ Flowers in terminal and/or axillary pedunculate cymes, these either 
expanded or congested, or the flowers sometimes solitary; bracts conspicu- 
ous (Dut SOMELIMES CADUCOUSY ocho. eceircat ie dee nina hee Be ect 5 


5. Bracts less than lcm long; cyme very open; corolla c 15mm, green with 


FED OBES cabs banat nsdlete sh wadesawieys teamed seas Sug eeenses 3. A. acuminatus 
+ Bracts 1.5-6cm long: cyme congested or flowers + solitary; corolla (also 
Calyx-adnd: Dracts) Ted: nc-cin.ci ee was cacantpaseee kas aaenes oaad awe amiens Sa beeenins 6 
6. Bracts 3.7-6cm long; corolla 6.5—9cm ............... ec eee eee 5. A. superbus 
+ Bracts 1.5—3cm long; corolla 3.5-Scm ......... 0. eee eeenee eee tees 7 


7. Leaves broadest near base; peduncles 1—Scm; corolla 3.5—4cm 
6. A. bracteatus 
+ Leaves mostly broadest in middle or upper half; peduncles 5—12cm, 
COLONIA ASSO eerste Se nk aah Eee eat aa Ni ican eee 7. A. peelii 
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3 Calyx and pedicels clad in spreading hairs ................. 12. A. maculatus 
+ Calyx and pedicels either glabrous (or rarely a few hairs tufted at tips of 
lobes) or clad in minute nearly sessile glands .........0..0......0. cee, 9 


9. Calyx lobes very obtuse, mostly about % of the length of the tube 


8. A. hookeri 
+ Calyx lobes acute (rarely subacute) to acuminate, either much longer than 
tube or very roughly equalling it ................ cece ceceeecnceeeeeeeees 10 


10. Corolla 3.5-Scm long, with remarkably coarse hairs inside lower part of 


PDE exact annie eiaeulseetiae vetens nee high web rate droee enue asses 9. A. parasiticus 
+ Corolla 23cm long, without (or rarely 2-3) coarse hairs inside lower part 
Ol MUIDE = aie cles Satie tesa adore eS oa ale A ee ER I eens 11 


— 
—_— 


. Calyx glabrous, tube 1.8-4mm long, lobes 6-12mm, roughly 2—4 times as 
[ONG AS tUDEs cea soni aut ea nd dcr amen oastahainaap est 10. A. parviflorus 
+ Calyx covered in minute almost sessile glands, tube 2-5mm long, lobes 


2.5-4.5mm, about equalling to slightly shorter than tube 
11. A. sikkimensis 


1. A. gracilis C.B. Clarke 

Subshrub, stems slender, creeping, rooting at nodes, then trailing or pendu- 
lous, loosely branched, hairy. Leaves opposite, thick-textured, veins invisible 
above, narrowly to broadly elliptic, 12-40 x 5S—13mm, subacute to acute, base 
rounded or cuneate, margins entire or rarely obscurely toothed, lower surface 
and petiole hairy; petiole 2mm. Flowers solitary in leaf axils, pedicels 8—12mm 
long, hairy. Calyx divided to base, segments lanceolate, acuminate, 4.5-6.5 x 
!-1.8mm, hairy. Corolla 2.8-3.5cm long, mouth very oblique, upper lip elong- 
ate, almost hooded, shallowly 4-lobed, lateral margins reflexed. lower lip | -lobed. 
corolla hairy outside, light scarlet-crimson outside, inside tube dull yellow, 
margins of 2 upper lobes and whole of other 3 lobes crimson with darker streaks 
and blotches, light yellow between streaks. Stamens exserted. filaments 
pubescent. Disc cupular, oblique, 2-toothed on ventral side. Ovary very minutely 
gland-dotted, few minute hairs below stigma. Capsule 8—18cm long excluding 
persistent style. Seeds c Imm, | long hair at each end. 

Bhutan: S - Sarbhang district (Singi Khola), Gaylegphug district 
(Gaylegphug, Rang Khola, Karai Khola): Darjeeling: Sivok, Kalimpong, 
Chhota Rangit, Jaldhaka Valley: Sikkim: Thinglen, Pakhyong, Singhik, 
Singtam-Gangtok, Dikchu. Epiphytic in subtropical and terai forest. 400- 
100m. January-March. 
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2. A. chiritoides C.B. Clarke 

Resembles A. gracilis in habit and hairs on stems, calyx and corolla, but 
leaves often in whorls of 3, elliptic or oblanceolate, 10-22 x 4.5—9cm, both 
surfaces hairy (hairs sometimes sparse on upper surface). Pedicels 3-6mm 
solitary in upper leaf axils. Calyx segments lanceolate-acuminate, 5.5-9 si 
1-1.5mm. Corolla 3.5—4cm long, narrowly tubular below, suddenly expanding 
to broadly funnel-shaped and 10—15mm across, obscurely bilabiate, lobes small, 
rounded, white, lower lip with 3—5 purple-crimson lines running down floor of 
tube, pale yellow between the lines. Stamens included, filaments pubescent at 
apex. Ovary and style pubescent. Capsule not seen. 

Bhutan: S — Gaylegphug district (near Betni Bridge (117)). On trees or rocks 
in forest, 600—1050m. December. 

No material of this species has been seen from E Himalaya and the Bhutan 
record requires confirmation. 


3. A. acuminatus A. DC.; A. chinensis Gardner & Champion 

Shrublet, well branched, stems woody, bark pale grey. Leaves opposite, 
leathery, elliptic, penninerved, 5.5—9 x 2.2—3.7cm, acuminate, base cuneate, 
margins entire or obscurely serrulate; petiole 3-9mm. Flowers in open, 
1—4-flowered cymes. Bracts paired, broadly ovate, 5-8 x 5—10mm (first pair). 
Peduncles 10—23mm, 2-7 at tips of branches; pedicels 7—23mm. Calyx divided 
nearly to base, segments oblong-elliptic to ovate, 2.5-6 x 2-3.5mm. Corolla 
glabrous outside, glandular-puberulous inside, 12—15mm long, tube c 8mm 
broad, mouth very oblique, upper lip + erect, shallowly bilobed, lower lip 
3-lobed, tube and upper lip green, lower lip yellowish or red. Stamens far- 
exserted, glandular-puberulous. Disc annular. Ovary glabrous; style minutely 
glandular. Fruit 7.5-12.5cm long, excluding persistent style. Seeds 0.8—lmm 
long, 1 long hair at each end. 

Darjeeling: terai (unlocalised Hooker collection), Rayeng. Epiphytic in mixed 
forest, festooning trees, 400—500m. October—January. 


4. A. micranthus C.B. Clarke 

Shrub, stems to 1m or more, laxly branched, often rooting at nodes, glabrous 
or with a few hairs at nodes. Leaves opposite, fleshy, elliptic, 3-7.5 x 1.2-3cm. 
acute to shortly acuminate, base cuneate, margins entire; petiole 3—8mm. 
Flowers 1-5 on short terminal and axillary spurs. Bracts linear-lanceolate, ¢ 
1.5—3mm, hairy. Pedicels 4-8mm, hairy or glabrescent. Calyx lobed to base. 
lobes triangular, very acute, 3.5-6mm long. Corolla pubescent or glabrous 
except for hairs fringing lobes, 2.4-2.8cm long, narrow (4—7mm), all 5 lobes 
projecting forwards, subequal, mouth round, crimson, margins of lobes purplish. 
Stamens far-exserted, filaments glandular pubescent. Disc cup-shaped. Ovary 
minutely gland-dotted; style glandular-pubescent. Fruit c 9-18cm long. Seeds c 
Imm long, | long delicate hair at each end. 

Bhutan: S — Sarbhang district (Singi Khola): Darjeeling/Sikkim: unlocalised 
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1. AESCHYNANTHUS 


(Hooker collection). Epiphyte in subtropical terai forest on river bank, 390m. 
Flowering time unknown. 


5, A. superbus C.B. Clarke 

Laxly branched shrub, stems eventually 3 or more metres long, woody, 
pendent. Leaves opposite, leathery, elliptic, faintly penninerved, 11-18 x 
3.8-10cm, abruptly acuminate, tip obtuse, base rounded or broadly cuneate, 
margins entire; petiole 1-2cm. Peduncles 1—2.2cm long, terminal and on short 
(5-10mm) stout axillary spurs, pedicels 0-18mm long, up to c 10 flowers, sub- 
umbellate. Bracts ovate, 3.7—-6 x 2.8—Scm, red, caducous. Calyx divided to base 
or nearly so, lobes oblong-elliptic, obtuse to subacute, 2.3-3.9 x 0.5—1.3cm, 
red. Corolla glabrous outside, glandular-puberulous inside, 6.5~9cm long, 
mouth scarcely oblique, upper lip erect, shallowly bilobed, lower lip 3-lobed, 
tube rich crimson-scarlet to brick-red, upper part and mouth dirty yellow, all 
lobes marked with crimson blotches and streaks running back down tube as 
stripes. Stamens far-exserted, connective and upper part of filaments glandular- 
puberulous. Disc annular. Ovary and stipe glabrous; style glandular-puberulous. 
Fruit 30-40cm long. Seeds not seen. 

Bhutan: C — Mongar district (Shongar). Epiphytic or on rocks, in forest, 760- 
1200m. August-September. 


6. A. bracteatus DC.; A. paxtonii Lindley 

Shrub, laxly branched, stems up to |—2m long. woody. Leaves opposite. 
fleshy, ovate, faintly penninerved, 5-10 x 1.8—4.3cm, abruptly acuminate, tip 
rounded, base rounded, margins entire; petiole 10-18mm. Cymes mostly 
3-5-flowered, terminal but overtopped by new growth leaving old peduncles 
apparently axillary. Bracts paired, ovate, 16-30 x 8—1l4mm, red, caducous. 
Peduncles 1-Scm long, pedicels !.3-2cm. Calyx divided to base or nearly so. 
lobes lanceolate-elliptic, 14-28 x 3-6mm, red. Corolla glabrous outside. 
glandular-puberulous inside, 3.5—4cm long. mouth scarcely oblique. upper lip 
erect, shallowly bilobed, lower lip 3-lobed, marked with purplish blotches, 
corolla crimson or scarlet outside, probably yellowish inside. Stamens far- 
exserted, filaments glandular-puberulous. Disc annular. Ovary very minutely 
gland-dotted; stipe and style glandular-puberulous. Fruit 11.5—14cm long. Seeds 
Imm long, papillose, 1 short (2—2.5mm) stout hair at each end. 

Bhutan: S — Chukka district (Tala—Gedu), C -Mongar district (Latun La): 
Darjeeling: above Mongpu: Sikkim: Mamring Forest. Epiphytic or sometimes 
on rocks, mixed and pine forests, 1550-2400m. July—October. 

Also collected east of our area at Rupa (Arunachal Pradesh). 


7, A. peelii Hook.f. & Thomson: A. bracteatus var. peelii (Hook.f. & Thomson) 
C.B. Clarke 

Distinguished from A. bracteatus by its stems rooting at the nodes, glandular 
hairs c 0.5mm long present or not on stems. leaves elliptic to obovate. 4-8.5 x 
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2.3-3.5cm: petiole 5~!2mm; cymes mostly 1—2-flowered: bracts lanceolate, 
17-30 x 3-12mm; peduncles 5—12cm; corolla 4.3—5cm long. 

Bhutan: C — Punakha district (Monle La, Sinchu La), Mongar district 
(Sawang), N ~ Upper Kuru Chu (Denchung, Khoma Chu); Darjeeling: 
Darjeeling, Lepcha Jagat, Rungbool road. Epiphytic or on rocks in forest, 1500_ 
2400m. July-September. 


8. A. hookeri C.B. Clarke. Fig. 106e—g. 

Shrub, laxly branched, stems up to c Im long, slender, pendent, rooting 
mainly at lower nodes. Leaves opposite, fleshy, elliptic, 6-11 x 1.2-2.5cm, 
long-acuminate, base cuneate, margins entire; petiole 7-13mm. Flowers several, 
clustered at tip of stem, later overtopped by new growth. Bracts linear-lanceolate, 
3.5-10 x I-1.5mm. Pedicels 12-20mm. Calyx tube 8—14mm long, lobes mostly 
Ys length of tube, 36mm, oblong or deltoid, obtuse, reddish. Corolla glandular- 
pubescent outside, 3-3.6cm long, tube curved near apex, there inflated, all 5 
lobes projecting forwards, mouth almost round, throat yellow, rest of corolla 
bright scarlet or orange-scarlet, each lobe with a conspicuous dark purplish 
median line running back halfway down tube. Stamens far-exserted, anticous 
filaments glandular-puberulous. Disc cupular. Ovary very minutely gland- 
dotted; style glandular-puberulous. Fruit c 30cm long. Seeds c Imm long, with 
2 long delicate hairs at one end, | at the other. 

Darjeeling: Darjeeling, Senchal Hill, Phalut-Dentam, Lepcha Jagat, 
Manibhanjan, Mahalderam; Sikkim: Damthang—Tendong (71), Mamring. Also 
E Nepal and upper Myanmar, so probably in Bhutan. Temperate evergreen 
forest, 1500—-2400m, epiphytic. May—October. 


9. A. parasiticus (Roxb.) Wall.; Incarvillea parasitica Roxb., Trichosporum grand- 
iflorum D, Don, Aeschynanthus grandiflorus (D. Don) Sprengel 

Shrub, laxly branched, stems slender, pendent, rooting at the nodes. Leaves 
opposite, fleshy, elliptic, 8.5-18 x 1.2-2.5cm, long-acuminate, base cuneate, 
margins entire; petiole 8-12mm. Flowers several, clustered at tip of stem, later 
overtopped by new growth. Bracts linear-lanceolate, c 3 x Imm. Pedicels 
10-17mm. Calyx tube (3.6—)8—17mm long, lobes triangular, acute, 4.5-1]1mm 
long, about equalling to half as long as tube, glabrous. Corolla glandular- 
pubescent outside, inside with very coarse gland-tipped hairs up to c 1.8mm 
long near base of tube, 3.5—Scm long, tube curved and inflated in upper half, 
slightly constricted at mouth, all 5 lobes projecting forwards, mouth nearly 
round, throat yellowish, rest of corolla orange-red or brick-red, dark purplish 
median patch on each lobe. Stamens far-exserted, filaments glandular- 
puberulous. Disc annular. Ovary very minutely gland-dotted; style glandular- 
puberulous. Fruit c 30cm long. Seeds c Imm long, 2 long delicate hairs at one 
end, | at the other. 

Bhutan: S — Phuntsholing district (above Rinchending), C — Tashigang district 
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(Tashigang-Tashi Yangtsi); Sikkim: Chakung Chhu. Epiphyte in forest, 750- 


1200m. July-October. 
Only poor material seen. 


10, A. parviflorus (D. Don) Sprengel; Trichosporum parviflorum D. Don, A. 
ramosissimus Wall. 

Shrub c Im, stems spreading, laxly branched. Leaves opposite, fleshy, elliptic, 
faintly penninerved, 7-1 1.5 x 1.3—4.5cm, long-acuminate, base cuneate, mar- 
gins entire, petiole 6-12mm. Flowers several, clustered at tip of stem, later 
overtopped by new growth. Bracts linear-lanceolate, 2-5 x 0.8—1.5mm. Pedicels 
10-13mm. Calyx light orange-yellow, tube 1.8—4mm long, lobes triangular, very 
acute to acuminate, 6-8mm long, roughly twice as long as tube. glabrous. 
Corolla glandular-pubescent outside, 2.5—3cm long, tube curved and inflated in 
upper half, mouth scarcely constricted, all 5 lobes projecting forwards. mouth 
nearly round, throat yellowish or light orange, rest of corolla bright orange or 
orange-scarlet, paler at base, crimson median patch on each lobe, this papillose 
on inner face. Stamens far-exserted, anticous filaments glandular-pubescent. 
Disc annular. Ovary glabrous; style glandular-pubescent. Fruit c 10—20cm long. 
Seeds 1-1.5mm long, 2 long (25~30mm) delicate hairs at one end, | at the other. 

Bhutan: S — Phuntsholing district (above Kharbandi, Kamji); Darjeeling: 
Lepcha Jagat, Darjeeling. Evergreen(?) forest, epiphytic or on cliff-faces, 1400- 
2100m. July-August. 


11. A. sikkimensis (C.B. Clarke) Stapf; A. maculatus sensu C.B. Clarke in F.B.I. 
p.p., A. maculatus Lindley var. sikkimensis C.B. Clarke 

Distinguished from A. parviflorus by the calyx: tube 2-5mm long, lobes 
2.5-4.5mm about equalling to slightly shorter than tube, clad outside in minute 
almost sessile glands, and possibly by the scarlet colour of the flowers, which 
may appear earlier. 

Bhutan: S — Deothang district (Morong—Narfong), C — Mongar district 
(Shersing Thang-Namning), N - Upper Mo Chu district (Khosa-Tamji): 
Darjeeling: Darjeeling, Balasun River. Lebong: Sikkim: Chunthang, Lingmo, 
Yoksam, Lachen, Lachung. Epiphytic or on rock-faces in broad-leaved and 
mixed deciduous—evergreen forest, 1200—2000m. May-July. 


12. A. maculatus Lindley. Nep: Rati harchim. 

Similar to A. sikkimensis but easily distinguished by the spreading hairs on 
pedicels and calyx. 

Bhutan: C — Sakden district (Sakden. Gamri Chu): Darjeeling: Darjeeling: 
Sikkim: Relli Chhu: Arunachal Pradesh: Nyam Jang Chu. Epiphyte in forest. 
1500-1800m. April—July. 
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2. LYSIONOTUS D. Don 


Herbs or subshrubs, stem creeping, flowering stems erect. Leaves opposite or 
in whorls of 3, often unequal in size. Flowers in axillary cymes. Calyx divided 
nearly or quite to base. Corolla tubular, abruptly inflated in upper half, bilabiate, 
lobes + rounded or ovate, lower lip 2-keeled. Stamens 2, included; anthers 
confluent at apex and there cohering face to face, connective appendaged or 
not. Ovary stipitate, linear, disc annular; style simple; stigma obscurely bilobed. 
Capsule linear, 2-valved, each valve eventually splitting into 2, margins of valves 
inflexed. Seeds minute with a long hair at each end. 


1. Stem hairy (also leaves, mainly on lower surface) ........... 4. L. pubescens 
+> -Stemi-and: leaves Blabrous 2 h.caceseusteagas iat cueelnel es caseavartaads Ooleiigies 2 


2. Peduncles axillary, filiform, + 0.5mm in diameter; corolla glabrous; anther 
connective not appendaged ................ cece eee eee ee es 3. L. atropurpureus 
+  Peduncles usually terminal or subterminal, |—2mm in diameter; corolla 
hairy; anther connective with an appendage on the dorsal surface ......., 3 


3. Calyx divided nearly or quite to base, lobes 6-10 x 2mm; leaf margins 


SCRA Css. 102.00 Satie ayaa e he toutnae hint meget uOtdeet Sian Gtatteamong rales 1. L. serratus 
+ Calyx with a distinct tube 2—6mm long, lobes 11-14 x 3-4mm; leaf 
MAT OINS CMU! eocashare Goh acatate ds ele Mote nates cole Mile cia adg 2. L. kingii 


1. L. serratus D. Don; L. ternifolia Wall., Calosacme polycarpa Wall., Hemiboea 
himalayensis Léveillé, Lysionotus himalayensis (Léveillé) Wang & Li. Nep: 
Kolojhan. Fig. 106h-k. 

Somewhat fleshy glabrous herb, flowering stems 10—30cm, mottled purple. 
Leaves elliptic or oblong-elliptic, 4-17 x 1.5-—6cm, apex acuminate, base 
cuneate, slightly oblique, margins serrate; petiole 0.5—2cm. Flowers few to many 
in each cyme, peduncles terminal or subterminal, 5—9cm long, 1—2mm in diam- 
eter. Calyx divided nearly or quite to base, lobes lanceolate, acute, 6-10 x 
2mm. Corolla white or mauve, veined purple, 2 yellow bars on lower lip in 
addition to keels in throat, hairy outside, 3—5.5cm long, upper lip shorter than 
lower, lobes rounded or broadly ovate. Anther connective with conspicuous 
lateral appendage. Capsules + 9~—11cm long, 2mm in diameter. 

Bhutan: S — Samchi district (Samchi, Tamangdhanra Forest), Chukka district 
(Kalikhola), Gaylegphug district (Karai Khola), C -— Punakha district 
(Neptengka, Ngawang, Rinchu), Mongar district (Lhuntse); Darjeeling: 
Darjeeling, Kurseong; Sikkim: Gongchung, Pemayangtse. Mossy rocks, banks. 
tree trunks, in subtropical forest, 500-2100m. July-September. 


2. L. kingii (C.B. Clarke) Hilliard; Aeschynanthus kingii C.B. Clarke 
Similar to L. serratus but easily distinguished by its entire leaves and calyx 
with a distinct tube c 2-Smm long and lobes c 10-15 x 2.5—4mm. 


1304 


2. LYSIONOTUS 


Darjeeling: Mongpu, Sikkim: Rangyong Chhu and unlocalised, c 1500m (King 
collection). 

This species is ill-known; it was collected in flower in July and October, but 
no other information is available. 


3, L. atropurpureus Hara 
Similar to L. serratus (and confused with it in F.B.I.), but peduncles filiform 


(c 0.5mm in diameter), axillary, 3-8.5cm long, 1—5-flowered, calyx lobes 5-7 x 
Imm, corolla red-purple, glabrous, 2~3cm long, anther connective not append- 
aged, capsules 3.5—8cm long. 

Darjeeling: Birch Hill, Rimbi Chhu, Shiri Khola, Rimbik, Budhwari, 
Kurseong; Sikkim: Rathang Chhu Valley, Mintok Khola~Paha Khola. Steep 
banks, or epiphytic in forest, 1500—2500m. July-August. 


4, L. pubescens C.B. Clarke; L. wardii W.W. Smith 

Subshrub, stems up to 2.4m, well branched, lax, hairy. Leaves elliptic, 1.7—10.5 
x 0.8-2.5cem, apex acute or subacute, base cuneate, margins entire to serrate, 
upper surface glabrous, lower appressed-hairy; petiole 2~7mm. Peduncles axil- 
lary, filiform, hairy, 6.5—~9cm, 1-5-flowered. Calyx lobes elliptic, 3-6 x 
|.2-2.5mm. Corolla hairy, violet-blue, 2 keels on lower lip strongly raised, 
yellow(?), 3.5-4cm long. Anthers not appendaged. Capsules 4.5—6cm long. 

Bhutan; C —Punakha district (Rinchu, Neptengka). Mossy rocks and tree 
trunks in forest or in open but sheltered places, 1525—2135m. August-September. 


3. LOXOSTIGMA C.B. Clarke 


Perennial herbs or undershrubs, stem decumbent at base. rooting. Leaves 
opposite, often markedly unequal. Peduncles solitary in upper leaf axils, flowers 
several, cymose. Bracts small. Calyx 5-partite to base. Corolla tubular. ventricose 
midway, spotted within, 2 elongated invaginations in floor of corolla tube, 2 
rows of pouched tissue at base of filaments. limb bilabiate, lobes 5. Stamens 4. 
included, filaments curved, anthers confluent, all 4 cohering at their tips and 
inner margins, opening downwards: staminode 1. Disc cupular. Ovary linear. 
passing + abruptly into style: stigma equally 2-lipped. Capsule linear-oblong. 
tapering at base, crowned with persistent style, somewhat flattened, loculicidally 
2-valved, placentae inrolled. concealing the seeds. Seeds very small. ellipsoid, 
appendaged at both ends. 


1. L. griffithii (Wight) C.B. Clarke: Didymocarpus griffithii Wight, Dichrotrichum 
griffithii (Wight) C.B. Clarke. Fig. 106 l-o. 

Coarse herb or undershrub 40—200cm tall, stem decumbent at base, rooting. 
simple or loosely branched, sparsely puberulous. Leaves broadly elliptic to 
ovate, largest of each pair 8.5-23 x 5—12cm, apex shortly acuminate, base 
rounded, oblique or not, margins serrate or crenate-serrate, upper surface 
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sparsely pubescent, hairs nearly confined to veins on lower surface; petioles 
0.5-4cm. Peduncles 3-10cm long, pedicels up to 1—3.5cm, both pubescent, hairs 
mixed glandular and eglandular. Bracts linear-lanceolate, c 4-6 x 1-2mm, 
Calyx segments elliptic or ovate-elliptic, c 6.5-12 x 2-3.7mm, margins entire 
or irregularly serrulate, hairy outside. Corolla glandular pubescent outside, 
inside glandular puberulous on roof of tube in mouth, pale yellow outside, dull 
red- or brown-spotted inside, 4—-Scm long, upper lip much shorter than the 
lower, bilobed. Ovary glabrous; style glandular puberulous. Capsules c 65-95 
x 4mm. Seeds c |!mm long, appendages 1.5—2mm. 

Bhutan: S — Phuntsholing district (Gedu-Kharbandi), Chukka district (E of 
Jumudag), Deothang district (Satsalor), C — Tashigang district (Tashi Yangtsi 
Valley, Shali); Darjeeling: Lebong Cant, Mongpu, Rishap, Rambi, Takdah: 
Sikkim: Chakung, Gangtok, Mamring. Epiphytic or on moist shady rocks and 
banks in forest or scrub, 900-2100m. September-November. 


4. BRIGGSIA Craib 


Rhizomatous herbs, often stemless. Leaves opposite or alternate, often rosu- 
late, petiolate or nearly sessile. Peduncles axillary, flowers solitary or in few- 
flowered cymes. Bracts small. Calyx 5-lobed almost to base. Corolla large, tube 
ventricosely inflated from a very short cylindric base, limb relatively small, 
2-lipped, upper lip obscurely to distinctly bilobed, smaller than lower lip, lower 
lip 3-lobed, tube and lower lip characteristically spotted and blotched. Stamens 
4, inserted near base of tube, included, filaments long, strongly curved, anthers 
2-celled, cells confluent, each pair of anthers lightly cohering at their tips: 
staminode |. Disc a shallow 5-lobed ring. Ovary linear-oblong, placentae deeply 
inflexed, margins revolute, enfolding ovules; stigma shortly and equally 2-lipped. 
Capsule oblong-elliptic, crowned with persistent style, loculicidal. Seeds very 
small, ellipsoid, reticulate. 


1. Plant stemless; leaves all radical, blade densely silvery-pubescent 
1. B. muscicola 
+ Plant with a well-developed stem; leaves cauline, mostly apical, blade thinly 
PUBDESCENG MOL SUVERW 104650 ctadeesobed wen eatundecewarnreryatena ed tet 2. B. kurzii 





Fic. 107. Gesneriaceae. a—c, Briggsia muscicola: a, habit (x %): b, dissected calyx with gynoec- 
ium (x 11%); c, dissected corolla (x 1%). d-f, Didvmocarpus podocarpus: d, flowering shoot 
(x 4), e, dissected calyx with gynoecium (x 1): Ff. dissected corolla (x 1). g-j. Chirita 
lachenensis: g, habit (x ¥); h, dissected calyx (x 1): i, dissected corolla (x 1): j, gynoecium 
(x 1). k-n, Corallodiscus kingianus: k, habit (x “%): 1, dissected calyx (x 2);m, dissected 
corolla (x 2); n, gynoecium (x 2). Drawn by Mary Bates. 
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1. B. muscicola (Diels) Craib; Didissandra muscicola Diels, B. penlopi C.E.c. 
Fischer. Fig. 107a—c. 

Stemless herb, rhizome c 3.5-4 x 0.8—Icm, knobbly with leaf scars, leaves 
and peduncles all radical. Leaves several, elliptic, 5.5-13 x 1.8-3.4cm, apex 
acute, base cuneate, margins crenate-serrate, both surfaces silvery appressed 
pubescent, veins on undersurface shaggy with long (to 6mm) coarse red-brown 
acute hairs, these also on petioles; petioles 3.5—7.5cm. Inflorescence a 1- to 
several-flowered cyme, peduncles 6.5—8cm long, pedicels 0.7~—3.5cm, both villous 
with red-brown acute and glandular hairs. Bracts narrowly ovate, c 4-8 x 
1.2-2mm. Calyx tube 0.5—1.5mm, lobes triangular, 5-8 x 1.2—-2mm, acute. 
villous. Corolla pubescent outside and on upper surface of lower lip, glandular 
puberulous inside on roof of tube, pale yellow or greenish-yellow, purple- 
spotted, 2.5-3.4cm long, upper lip very short, scarcely divided, lower much 
larger, 3-lobed. Ovary and style glabrous except for a few hairs at base of style. 
Capsules 32-65 x 4—7mm excluding persistent style. 

Bhutan: C — Thimphu district (near Changri Monastery), Punakha district 
(Lao La, Pele La—Ritang), Tongsa district (ridge E of Tongsa, Yuto Ridge), 
Bumthang district (Penge La), Sakden district (Sakden, Gamri Chu), N ~ Upper 
Bumthang Chu district (Tsampa). Mossy tree trunks in forest, 2600-3500m. 
June-August. 


2. B. kurzii (C.B. Clarke) W.E. Evans; Chirita kurzii C.B. Clarke, Loxostigma 
kurzii (C.B. Clarke) B.L. Burtt 

Perennial herb, rhizome 1.2—3 x 0.7—Icm, stem solitary, erect, 18—50cm tall, 
usually simple, sparsely hairy, leafy mostly at apex. Leaves few, main ones 
crowded (or rarely somewhat distant) at apex of stem, few very small ones 
lower down, alternate below, opposite above, main leaves oblong-elliptic to 
obovate, 4-37 x 2—1lcm, apex acuminate, base cuneate, margins serrate, upper 
surface thinly hairy, lower surface with hairs confined to veins, sometimes 
purplish; petioles 0.3-4(—9)cm. Inflorescences 1~3(—9)-flowered cymes in upper 
leaf axils, peduncles 3—7.7cm long, pedicels 0.4—1.2cm, both pubescent with 
glandular and acute hairs. Bracts narrowly ovate, c 4-9 x 1.5~3mm. Calyx 
tube c Imm long, lobes elliptic or oblong-elliptic, 9-17 x 2—3(—6.5)mm, acum- 
nate, hairy. Corolla pubescent outside, inside with long (to 3mm) hairs on 
anticous side, short big-headed glandular hairs as well on both anticous and 
posticous sides, yellow, spotted orange-or red-brown, 4—6cm long, upper lip 
much shorter than lower, bilobed. Ovary and style pubescent. Capsules c 40-75 
x 5-6mm excluding persistent style. 

Bhutan: C — Ha district (Ha Dzong), Mongar district (Latun La); Darjeeling: 
Tonglu, Manibhanjan, Kurseong, Phalut; Sikkim: Kalipokhri, Phusum, Dikchu. 
Moist shady rocks and banks, 1800--3500m. June-September. 


5. DIDYMOCARPUS Wall. 


Sappy perennial herbs with or without a well-developed stem arising from a 
small stock. Leaves opposite or alternate, sometimes 3—4-whorled. Peduncles 
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solitary in leaf axils, flowers few to many, cymose. Bracts and bracteoles paired, 
sometimes connate at base, persistent or caducous. Calyx usually 5-lobed, 5-fid 
in one species. Corolla tube cylindric or narrowly funnel-shaped, limb strongly 
to weakly bilabiate, lobes suborbicular or ovate. Stamens 2, included, staminodes 
3, anthers confluent, cohering face to face, glabrous or bearded. Ovary stipitate 
or not, linear, disc shallowly to deeply cupular or cylindric, apex often oblique; 
stigma obliquely 2-lipped. Capsule linear-oblong or oblong-elliptic, straight or 
curved, loculicidally 2-valved, valves eventually splitting, placentae on the valves, 
revolute, concealing the seeds. Seeds ellipsoid, minute, reticulate. 


I. 


+ 


Calyx divided to base into 5 separate glandular-puberulous lobes; ovary 
and capsule glandular-puberulous .....................00.0000 1. D. mortonii 
Calyx usually with a distinct tube, rarely divided to base and then lobes 
glabrous or with few hairs; ovary and capsule either glabrous, gland-dotted. 


or with a very few glandular hairs ..................ccccceceesseeeeveeeeeneecs 2 
COFOMA-PIAOIOUS sevice wccns gia Brandeis Sired-ndte cade Teuids Ianatea nee nians 3 
COrOll AIG: Se hteeee ele are ols ara eis Rahat antenatal Seiwa 9 
Leaves (also stems, which are very short) covered with sessile globose 
plaids, lais Wann. W so. oet tetel en yee ceryaenceerteuebewes 4. D. pedicellatus 
Stems and leaves hairy, globose glands often present as well .............. 4 
Calyxlobées-trianeular. acute 225; cincaisicscatigessttdceewend haabei ides eann a 
Calyx lobes oblong to suborbicular, rounded .................... eee e eee 6 
Stems and leaves without closely felted hairs; corolla orange-red: ovary 
PlAMO-COtIEd ye f ciao ens tia reaae nate tn esha Ste ska aie 2. D. aurantiacus 
Stems and leaves closely felted with short appressed hairs (spreading acute 
hairs as well); corolla purple: ovary glabrous ............ 3. D. triplotrichus 


Calyx often lobed nearly or quite to base, anthers bearded: stem and leaves 
without sessile globose glands ..............0:csceeeee eee e eens 8. D. albicalyx 
Calyx lobed less than halfway, anthers glabrous; stem and leaves dotted 


WIE Sessile: SIGDOSE GlANIS: 554.0 Fu Cae Seives acca ba uctemeekemreneae aa caeguy 7 
Plant almost stemless; corolla c 3.5—-4cm long .............- 5. D. andersonii 
Plant with a well-developed stem; corolla c 1.2—2cm long ................- 8 
Calyx tube 2-3.5mm long, corolla 1.2-1.4cm long .......... 6. D. oblongus 
Calyx tube 3.5-4mm long, corolla c 2cm long ............. 7. D. bhutanicus 


Lower leaves alternate or subalternate; ovary and capsule without a well- 
developed stipe (up to c 3mm at fruiting); corolla 1.5-2.5cm long...... 10 
Leaves usually opposite or whorled, rarely 1-2 lower leaves alternate; ovary 
and capsule with a well-developed stipe; corolla 2.5-4cm LONE Sooo: 12 
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10. Hairs on upper surface of leaves spreading ................ 11. D. curvicapsa 
+ Hairs on upper surface of leaves appressed ............. 0.0 cce eee. lI 


11. Bracts 2-4mm long, pedicels 7—-11mm, corolla dark purple or dark violet 


9. D. aromaticus 
+  Bracts 6—9mm long, pedicels 1—-Smm, corolla pink to white 


10. D. denticulatus 


12. Inflorescences well overtopped by leaves with very long petioles arising near 


BaseOl Plan sic ee wna danAnred canes tunis tose aceana yay 12. D. cinereus 
+ Inflorescences either overtopping at least the lowermost leaves or alll 
leaves Gepimiitial 20 ih athccd eve aa nek G enced oly We Mechel eae oe bw hhuawaele Mateos 13 


13. Leaves all terminal, petioles well developed (up to 26mm long); inflorescence 
axes glabrous, bracts and calyx glabrous except for sessile globose glands, 
or rarely bracts strigose on backs .................... eee 13. D. podocarpus 

+ Leaves both cauline and terminal, terminal leaves sessile or subsessile (peti- 
ole up to c 4mm long); inflorescence axes, bracts and calyx normally all 
with spreading glandular hairs, occasionally hairs wanting on bracts and 
calyx (Note: specimens with characteristics of both D. podocarpus and D. 
pulcher are known: see under D. podocarpus) .............005. 14. D. pulcher 


1. D. mortonii C.B. Clarke 

Plant up to c 25cm tall, stem 3.5—15cm, glandular-pubescent, spreading acute 
hairs to 1.5mm as well. Leaves broadly ovate to suborbicular, first pair often 
unequal in size (or reduced to | leaf), often 1 (occasionally 2) pair(s) of smaller 
leaves above separated by short internodes, 2—15.5 x 1.5—12cm, apex obtuse 
to subacute, base cordate or cordate-cuneate, margins doubly crenate or serrate, 
upper surface with acute hairs to 1mm plus shining globose glands, lower surface 
with hairs nearly confined to veins; petioles 0.4—4.5cm. Flowers few to many in 
spreading cymes 10—18cm long, peduncles solitary in axils of either one or both 
primary leaves and/or upper leaves, occasionally upper axils only, pedicels 
5—15mm, all axes glandular-puberulous. Bracts 3.5-7 x 2.5-10mm, ovate to 
suborbicular, hairy as leaves, soon caducous. Calyx divided to base, segments 
4-7 x 1-2mm, + elliptic, glandular-puberulous. Corolla puberulous, rich 
reddish-purple, throat white, 2.3-3cm long, limb large, very oblique, lobes 
rounded. Anthers glabrous. Ovary glandular-puberulous, disc cupular, Imm 
long. Capsule without a stipe, 17-25 x 2-2.5mm. Seeds c 0.4mm long. 

Darjeeling: Aloobari, Darjeeling, Kurseong, Mongpu. Peshok, Pomong, 
Rimbi Chhu, Senchal; Darjeeling/Sikkim: unlocalised (Hooker and Gamble 
collections). Mossy rocks, 915—2135m. June—September. 


2. D. aurantiacus C.B. Clarke 
Resembles D. mortonii in habit, foliage and indumentum, but distinguished 
by its calyx (campanulate, tube 2-4.5mm long, lobes 1.3—2.5mm, triangular. 
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land-dotted outside, sometimes a few hairs as well), corolla orange-red, 
-4,5em long, glabrous, lobes broadly ovate, ovary and capsule gland-dotted, 
capsule stipitate, 30-50 x |.5—2mm. 

Darjeeling: Badamtam, Kalimpong, Manjitar Bridge, Chota Rangit; Sikkim: 
Tista Valley. Shady rock-faces, 600—1220m. July-August. 


3, D. triplotrichus Hilliard 
Resembles D. mortonii in habit, foliage and flower-colour, but distinguished 


by its different indumentum particularly on stem and petioles (felted with short 
appressed hairs, acute spreading hairs 0.5-1.5mm long as well), calyx campanu- 
late with short triangular teeth, corolla glabrous, c 4cm long, ovary glabrous, 


capsule stipitate, c 4cm long. 
Darjeeling: Pankhabari, Kurseong, Makaibari. 600-1370m. August. 


4. D. pedicellatus R. Brown; D. macrophylla auct. non D. Don 

Stem 0.7-1.5cm. Leaves often only | pair with rudimentary second pair, 
broadly ovate to suborbicular, 4-22 x 4—17cm, apex obtuse, base cordate to 
cuneate, sometimes oblique, margins crenate-serrate, both surfaces (also stem, 
peduncles, pedicels, bracts) covered in reddish to colourless globose glands, 
otherwise glabrous; petioles 1—-13.5cm. Flowers few to many in cymes 10—20cm 
long. Bracts 5-10 x 8-—10mm, broadly ovate, partly connate, persistent. Calyx 
deeply campanulate, tube 6—10mm long, lobes 1—1.5mm, obtuse to subacute. 
Corolla purple, glabrous, 2.8-4cm long, limb large, oblique, lobes rounded. 
Anthers bearded. Ovary glabrous, disc cupular, c 2.4-3mm long. Capsule stipit- 
ate, c 35-50 x 2-2.5mm. 

W Bengal Duars: Buxa. Shady moist banks and rocks, 600-1500m. June— 
September. 


5. D. andersonii C.B. Clarke 
Resembles D. pedicellatus in habit and the form of leaves, bracts. calyx and 
corolla, but distinguished by the spreading hairs on stem, leaves, peduncles and 
first pair of bracts, corolla rose-red. anthers glabrous and capsule without a stipe. 
Bhutan: S — Chukka district (Giengo): Darjeeling: Kalimpong, Kurseong, 
Rinchinpong; Sikkim: Janlioke. Martam—Rumtek (71); W Bengal Duars: Buxa. 
Crevices of shady rocks and cliffs, 600—-1700m. June-September. 


6. D. oblongus D. Don; D. verticillatus Wall., Henckelia oblonga (D. Don) 
Sprengel 

Stem 2.5-17cm long clad in + retrorse to spreading acute hairs |-].5mm 
long, colourless to red globular glands as well, usually simple. terminating in a 
pseudo-whorl of 2 pairs of close-set leaves. otherwise leafless. or occasionally a 
pair of rudimentary leaves near base. and then rarely the axillary bud producing 
an exact replica of the primary stem. Leaves elliptic or elliptic-lanceolate, some- 
times unequal in size, 1.5-12.5 x 1.2-4.5cm., apex acute, base cuneate or 
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rounded, margins serrate, upper surface with acute hairs to 0.5mm, lower surface 
with acute hairs to 1-1.5mm mainly on the veins, globose glands on both 
surfaces; petioles 0.2-1.5cm. Flowers few to many in cymes 4.5~10cm long, 
pedicels 3—8mm, acute hairs 0.5—-1mm and globose glands on peduncles, other 
axes often glabrous. Bracts c 3-4 x 4—6mm, broadly ovate, partly connate 
either glabrous or with a few hairs on the back, eventually deciduous. Calyx 
glabrous, campanulate, tube 2—3.5mm long, lobes 1—-2mm, rounded. Corolla 
glabrous, shades of purple, 1.2-1.4cm long, limb very oblique, lobes rounded. 
Anthers glabrous. Ovary glabrous, disc c 2mm long, cupular, strongly oblique, 
Capsule without a stipe, 9-19 x 1.5-—2mm. 

Bhutan: C — Tashigang district (Gamri Chu); Sikkim: Lachen, Chunthang- 
Lachen. Damp rock-faces, 1525—3300m. May—September. 


7. D. bhutanicus W.T. Wang 

Similar to D. oblongus but distinguished by its broader leaves (up to 7.5cm 
broad) often with longer petioles (up to 3.7cm), calyx tube 3.5—4mm long, lobes 
1-2.5mm long, corolla c 2cm long, white to pale lilac, capsules 1.4—2.5cm long. 

Bhutan: N — Upper Kulong Chu district (Tobrang). Mossy rocks in dense 
mixed forest, c 2500-2745m. July-August. 

A plant from Lachen in Sikkim, with similar long-petioled leaves in pairs on 
the stem as well as at the apex, needs investigation. This specimen is mentioned 
in F.B.I. 4: 347. 


8. D. albicalyx C.B. Clarke; D. leucocalyx C.B. Clarke 

Stem 2—32cm long clad in + retrorse to spreading acute hairs up to 1.5—2mm 
long, often gland-tipped hairs as well. Leaves broadly elliptic to ovate or 
suborbicular, sometimes unequal in size, largest pair (or rarely 3) usually well 
above base, 1-3 pairs of smaller leaves above, often only lowermost internode 
elongating, 2.7-20 x 2.4—14cm, apex acute to obtuse, base cordate or rounded, 
sometimes oblique, margins doubly crenate or serrate, upper surface with acute 
hairs up to 1.5mm long, lower surface with acute hairs confined to veins or not, 
often mingled with gland-tipped hairs; petioles 0.4-10cm. Flowers usually many 
in spreading cymes 5—13cm long, pedicels c 6—15mm long, spreading hairs to 
1-1.5mm long each terminating in an oblong gland on both peduncles and 
pedicels. Bracts broadly ovate to suborbicular, c 3-9 x 3-—8mm, pubescent, 
quickly deciduous. Calyx usually pale, rarely purplish and then leaves purplish 
below, glabrous or nearly so, 2-3mm long, campanulate, lobed nearly or quite 
to base, lobes rounded. Corolla glabrous, shades of purple, 1.4—2cm long, limb 
very oblique, lobes rounded. Anthers bearded. Ovary glabrous, disc c 2mm 
long, very oblique. Capsule without a stipe, 13-22 x 1.8-2.5mm. 

Bhutan: S — Phuntsholing and Gaylegphug districts, C — Thimphu, Punakha, 
Tongsa and Tashigang districts, N — Upper Mo Chu district; Darjeeling: 
Darjeeling, Ghum, Ghumpahar etc.; Sikkim: Rate Chhu N of Gangtok, Bitu, 
Karponang etc. Moist shady mossy rock-faces and earth banks, occasionally 
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tree trunks in broad-leaved and bamboo forests (not clear if always in forest), 
1200-2745m. June—September. 


9, D. aromaticus D. Don non Wall.; D. subalternans R. Brown 

Stem 6.5-23cm tall, clad in acute, upward-pointing appressed hairs to 0.4mm 
long and shining globose glands. Leaves distant and alternate on lower part of 
stem, crowded, opposite or subopposite terminally, broadly ovate to elliptic, 
7-6.7 x 1.2-5.7em, apex acute to obtuse, base rounded or cuneate, sometimes 
oblique, margins crenate, serrate or serrulate, upper surface with appressed 
acute hairs to 0.8mm long and globose glands, lower surface gland-dotted, hairs 
confined to veins or scattered; petioles 0.8-3.7cm long. Cymes 3.5—5.5cm long 
from axils of uppermost leaves, few-flowered, pedicels 7—-11mm long, all inflor- 
escence axes glandular-pubescent. Bracts ovate, 2-4 x 1.5-2.5mm, glandular 
pubescent and gland-dotted. Calyx campanulate, sparsely glandular-pubescent, 
tube 1.8-2.8mm long, lobes triangular, acute, 1-2.2 x 1.2-2.2mm. Corolla 
glandular-pubescent, dark purple or dark violet, 2—2.5cm long, limb oblique, 
lobes ovate. Anthers bearded. Ovary glabrous, disc cupular, !.5—-3mm long. 
Capsule sessile or with a stipe to 3mm long, often curved, 20-33(-42) x 
|.5-2mm. 

Bhutan: C — Punakha district (Nobding-Wache). Wet mossy rocks and cliff- 
faces in forest, 1900—2100m (to c 3000m in Nepal). July-September. 


10. D. denticulatus W.T. Wang 

Similar to D. aromaticus but distinguished by its larger leaves (up to 14 x 
6cm) with longer petioles (up to 8cm), longer cymes (to 8cm), larger bracts 
(6-9 x 6-9mm), shorter pedicels (!—Smm), larger calyx (tube 3mm, lobes c 3 
x 2.5mm), and paler flowers, varying from pink to white. 

Bhutan: N —- Upper Kuru Chu district (Denchung). Wet mossy rocks in forest, 
c 2300m. July. 


11. D. curvicapsa Hilliard; D. subulternans R. Brown var. curvicapsularis C.B. 
Clarke, D. subalternans R. Brown var. curvicapsa C.B. Clarke 
Similar to D. aromaticus but distinguished by patent (not strongly appressed ) 
hairs on upper surface of leaf and by axillary as well as terminal cymes. 
Sikkim: Lachen, Lema, Rabom. Wet shady cliffs in mixed evergreen forest, 
2135-2440m. July-August. 


12. D. cinereus D. Don; Henckelia cinerea (D. Don) Sprengel. Didymocarpus 
obtusus R. Brown 

Stem (below primary leaves) 1—6cm long, stout, terminating in 2 (or rarely 
3) opposite leaves with remarkably long petioles, 1-4 slender stems from apex 
of primary stem each terminating in a few greatly reduced almost sessile leaves 
with a peduncle arising in each axil, inflorescences much shorter than primary 
leaves, stems felted with tiny acute appressed upward-pointing hairs, plus a few 
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acute spreading hairs and sessile globose glands. Primary leaves broadly elliptic, 
ovate or subrotund, 4.5-18 x 4.5—13cm, apex subacute to obtuse, base cordate 
or cordate-cuneate, sometimes oblique, margins crenate to serrate, upper surface 
clad in acute appressed hairs and shining globose glands, lower surface gland- 
dotted, hairs mainly confined to veins; petioles 6.5—23cm long. Flowers many 
in spreading cymes, flowering stem and cyme 6—18cm long, pedicels 3-9mm 
long, peduncles and pedicels with spreading glandular hairs. Bracts ovate, 3-6 
x 2-8mm, subentire or irregularly toothed, hairy. Calyx glandular-hairy, cam- 
panulate, tube 3-4mm long, lobes triangular, 1.5-3mm long, acute or subacute. 
Corolla glandular pubescent, blue or purplish-lilac, throat striate, c 3-3.5em 
long, limb small, oblique, lobes ovate. Anthers bearded. Ovary glabrous, disc ¢ 
2mm long, cylindric. Capsule stipitate, c 30-43 x 2.2mm, falcate. 

Bhutan: S — Sarbhang district (Loring Falls: presence here needs confirmation 
on flowering material), C — Tashigang district (Tashi Yangtsi), N — Upper 
Kulong Chu district (Tobrang). Mossy rocks in forest, 1800-2440m. July- 
September. 


13. D. podocarpus C.B. Clarke. Fig. 107d-f. 

Stem 3.5—28cm long clad in short (to 0.3-0.4mm) acute, upward-pointing 
appressed hairs and shining globose glands, terminating in a pseudo-whorl of 4 
main leaves plus a few smaller ones. Leaves ovate to elliptic, often purplish 
below, 3-16 x 1.5—9.5cm, apex subacute, base rounded or cuneate, margins 
doubly serrate, upper surface with acute hairs to 0.5—0.8mm, globose glands as 
well, lower surface gland-dotted, hairs confined to veins; petioles 0.4—2.6cm. 
Flowers often many, in spreading cymes 4.5—13cm long, pedicels 7—20mm long, 
peduncles and pedicels glabrous. Bracts broadly ovate to suborbicular, connate 
at base, 4-7 x 5—8mm, usually gland-dotted on back near tip, rarely strigose 
as well. Calyx glabrous or 2 lobes gland-dotted on back, campanulate, tube 
2—4mm long, lobes 1.5—3mm long, triangular, acute or subacute. Corolla glandu- 
lar-pubescent, dark red-violet, white lines in throat, 2—-3.5cm long, limb small. 
slightly oblique, lobes ovate. Anthers bearded. Ovary glabrous, disc c 2-3mm 
long, cylindrical. Capsule stipitate, 30-43 x 2-2.5mm, usually falcate. 

Bhutan: S — Deothang district (Ngangshing—Narfong), C — Thimphu district 
(above Dotena, near Changri Monastery), Tongsa district (Chendebi, Tsanka- 
Chendebi), Mongar district (Sengor, Reb La): Darjeeling: Ghumpahar, Tonglu. 
Sandakphu, Senchal; Sikkim: Bakkim—Yoksam, Lachen, Lachung etc. Mossy 
rocks and banks, in Tsuga or broad-leaved forest or on open slopes, 2285- 
3600m. June-July. 

Several specimens from Bhutan and Nepal are intermediate in character 
between D. podocarpus and D. pulcher (apical leaves petiolate, calyx and bracts 
glabrous as in D. podocarpus, leaves not all apical, peduncles and_ pedicels 
glandular-hairy as in D. pulcher). The Bhutanese specimens came from 
Bumthang district (Kamephu, Shabejethang) and Upper Mo Chu district (Gasa 
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Dzong), between 2590 and 4875m, flowering in June and July; also Chiong in 
Nepal, 2440-2745m. Field investigation is needed. 


14, D. pulcher C.B. Clarke 
Stem 2-45cm long, clad in short (up to 0.4mm) acute upward-pointing 


appressed hairs and shining globose glands, usually with a whorl of 3—4 petiolate 
leaves (occasionally only 2) separated by a long internode from a terminal whor! 
of smaller sessile or subsessile leaves; a small flowering branch may develop 
from axil of a lower leaf. Leaves (excluding apical ones) ovate, elliptic or oblong- 
elliptic, often unequal in size, 2.4-15.2 x 1.2—9.5cm, apex acute or obtuse, base 
cordate to cuneate, sometimes oblique, margins serrate to subentire, upper 
surface with acute appressed hairs and gland-dots, lower similar but hairs soon 
nearly confined to veins; petioles 0.4—8(—19)cm. Flowers few to many in spread- 
ing cymes 3.5—11cm long, often in axils of terminal leaves only, peduncles and 
pedicels with patent glandular hairs. Bracts broadly ovate to suborbicular, 
connate at base, margins irregularly toothed or subentire, sometimes deciduous, 
4-7 x 5-9mm, gland-dotted, usually with glandular hairs as well, also strigose 
hairs. Calyx usually with few to many glandular hairs to 1.5mm long, rarely 
hairs wanting, gland-dotted, sometimes strigose, campanulate, tube 3-6mm 
long, lobes 1.5-4mm long, triangular, acute or subacute. Corolla glandular- 
pubescent, usually shades of purple striped white. rarely greenish striped purple, 
2,5-4cm long, limb small, slightly oblique. lobes ovate. Anthers bearded. Ovary 
glabrous or with a few glandular hairs, disc c 2mm long, cylindrical. Capsule 
stipitate, c 38-42 x 2mm, often falcate. 

Bhutan: S — Phuntsholing district (Gedu-Kharbandi), C — Thimphu district 
(Thimphu), Punakha district (Rinchu, Tinlegang), Tongsa district (Chendebi, 
Tashiling-Chendebi), N — Upper Mo Chu district (Tamji); Darjeeling: Singtam, 
Rishap, Darjeeling etc.; Sikkim: Chunthang, Padamchen, Rathang Chhu Valley 
etc. Shady moist rock-faces. often in forest, 900-2590m. July-September, peak 
in August. 

D. pulcher usually has glandular hairs on peduncles, pedicels, bracts and 
calyx; their density varies but they appear to be absent from bracts and calyx 
only in some specimens from the vicinity of Chendebi. There is also variation 
in flower colour, in specimens from Bhutan as well as in the original material 
from Sikkim. 


6. CHIRITA D. Don 


Annual or perennial herbs, sometimes stemless, rarely shrubby. Leaves 
opposite, rarely alternate. Peduncles solitary in leaf axils, sometimes apparently 
terminal by suppression of apical bud, flowers either solitary or in few-flowered 
cymes. Bracts paired, deciduous. Calyx 5-lobed. Corolla funnel-shaped, tube 
often pouched, often with flanges on roof or keels on floor, limb 2-lipped. lobes 
5, rounded, subequal. Stamens 2, included, staminodes 3, anther cells confluent, 


1315 


177. GESNERIACEAE 


cohering face to face, glabrous or bearded, filaments weakly to strongly genicu- 
late. Ovary linear, disc a fleshy ring, more or less 5-lobed, stigma with one 
much-expanded entire or bilobed lip, the other lip aborted or minute. Capsule 
long-linear, loculicidally 2-valved, placentae on the valves, revolute, concealing 
the seeds. Seeds ellipsoid, minute, reticulate. 


1. 


+ 


hy 


A 


Flowering plant with only 2 leaves, one usually much smaller than other 
9. C. bifolia 


Flowering plant with several leaves ............ 0... cece eee e cece cece eee eeeees, 2 
Calyx glabrous or with only a few scattered hairs ..................000.0... 3 
Calyx: pubéscent or villous: 5¢ccchancecus exaree aha oyl op5 Plas wsedaacdang 5 


Stem glabrous; leaves hairy only on margins, margins entire or subentire 


6. C. calva 
Stem hairy (sometimes glabrescent); leaves hairy at least on upper surface, 
MAE INS SCRPALG wera eeorcaacsaste rads ceweoe as biaames wea tense arenas 4 


Plant without long-petioled radical leaves; pedicels very short (up to Icm), 


flowers paired in crowded, bracteate helicoid cymes ........ 4. C. dimidiata 
Plant with 1-2 remarkably long-petioled radical leaves; pedicels long (up 
to 3.6cm), flowers terminal, either solitary or few........ 5. C. macrophylla 
Ovary pubescent or glandular-puberulous ............... 0. cece 6 
Ovary so minutely gland-dotted as to appear glabrous ..................... 7 


Leaves, peduncles, pedicels and calyx velvety with pale silky hairs; flowers 
white, without flanges on roof of tube ..................... 1. C. primulacea 
Leaves, peduncles, pedicels and calyx with rather harsh red-brown hairs, 
these nearly confined to veins on lower leaf surface; flowers shades of blue- 
violet (white recorded in Myanmar), with 2 flanges on roof of tube 

2. C. lachenensis 


Red-brown globose glands on stems, leaves and calyx, ovary and capsules 
PUDESCENE: A5.5 occ ore hiuhe ca eadadedn depo deers ula keane 7. C. oblongifolia 
Stems, leaves and calyx without globose glands, ovaries so minutely gland- 
dotted as to appear glabrous (styles glandular-puberulous) ................ 8 


Calyx c 1.2—2cm long; corolla 3—4.7cm: anthers bearded: lower surface of 
Teal MACNOUESCAIES coho cpiid iictaaiansryaeutnaititedmanhveaaticndishetaweten 3. C. pumila 
Calyx c 2.3-3.7cm long; corolla 5.5—6.5cm; anthers glabrous; lower surface 
of leaf covered in minute white scales (long hairs as well, mainly on the 
VEINS hinge detente eed cei deh ee elie g BaD Abed Paces ath tea aM ool gas Skt 8. C. urticifolia 
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1. C. primulacea C.B. Clarke | 
Perennial herb, stem either wanting or up to c 2cm long and then enveloped 


in old petiole-bases or their scars. Leaves many, all radical, oblong-elliptic to 
narrowly ovate, S-17.5 x 3.5—7em, apex acute, base very oblique, margins 
coarsely doubly serrate, densely silky-villous, also petioles, peduncles, pedicels 
and calyx; petioles c 4—15cm long. Inflorescences |—6-flowered, many. Peduncles 
3-6cm long. Bracts linear, up to c 12 x 1.5mm. Pedicels 1.5-4cm long. Calyx 
deeply divided, c 11-13mm long, lobes triangular, c 9-10mm, very acute to 
acuminate. Corolla puberulous, c 4.5—Scm long, tube narrowly cylindric in 
lower ¥%, abruptly expanded and somewhat pouched above, white. Anthers 
bearded, filaments with minute sessile glands. Ovary and capsule pubescent; 
stigma c 3 x 3.5mm, entire. Capsule c 60-70 x Imm. 

Darjeeling: Lebong, Mongpu, Rangit Valley, Puttabong, Rishap, Senchal. 
Damp rock-faces, 600-1675m. March—June. 


2. C. lachenensis C.B. Clarke; C. clarkei Hook.f., C. umbricola W.W. Smith. 
Fig. 107g-}. 

Perennial herb with small rhizome, slender aerial stem up to 7cm tall some- 
times present bearing 1-2 pairs of leaves, | leaf developed, | rudimentary, stem. 
leaves, peduncles, pedicels, calyx clad in spreading red-brown hairs up to 2-3mm 
long. Leaves often few, ovate, 3.3-15.5 x 2-8.5cm, apex acute. base oblique, 
margins serrate: petioles 2—10cm long. Inflorescences 1-—5-flowered, few. 
Peduncles 2.5-14cm long. Bracts linear-oblong, c 4-6 x 0.5—Imm. Pedicels 
1.5-6.5cem long. Calyx deeply divided, c 10—-17mm long, lobes triangular, c 
5-13mm, acute. Corolla densely pubescent, 3—4.5cm long, tube broadly funnel- 
shaped, shades of blue-violet (once recorded as white). 2 glandular flanges on 
roof of tube. Anthers bearded, filaments glandular-puberulous. Ovary and style 
densely glandular-puberulous; stigma c 3 x 7mm. entire. Capsule c 80 x 1.5mm. 

Bhutan: S — Deothang district (Tshilingor), C —Mongar district (Saling. 
Namning), N — Upper Kulong Chu (Tashi Yangtsi Chu, Tobrang): Sikkim: 
Lachen. Damp rock-faces and boulders, in mixed and broad-leaved forest. 1980- 
2730m. April-August. 


3. C. pumila D. Don: C. edgeworthii DC., C. diaphana Royle nom. nud.. C. 
polyneura Miquel var. thomsonii C.B. Clarke. Calosacme flava Wall.. Bonnaya 
pumila (D. Don) Sprengel. Henckelia pumila (D. Don) Sprengel 

Annual herb 4—60cm tall. Stem either wanting or up to 45cm long, base 
decumbent, rooting, spreading hairs to 2mm long either present (few to many) 
or absent, often a few small leaves at base of stem, 2(—5) pairs higher up, often 
unequal in size, leaves oblong-elliptic to ovate-elliptic, 1.5-24 x 0.8—I1cm. apex 
acute, base cuneate or rounded, sometimes oblique. margins serrate, scattered 
acute hairs to 2mm on upper surface, nearly confined to veins on lower surface. 
this sometimes blotched or wholly purple: petioles 0.3—4.5cm long. Inflorescences 
|-3-flowered, mostly in axils of uppermost leaves, sometimes from lower axils 
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as well. Peduncles 1.8—12cm long. Bracts narrowly ovate to lanceolate or elliptic, 
c 3-10 x 1-6mm. Pedicels 1.5—3cm long. Calyx deeply divided, tube 3.5-6mm, 
lobes triangular, 9-15 x 2—2.5mm, acute to acuminate, glandular and acute 
hairs to 3mm outside. Corolla glandular pubescent outside, 3—4.7¢m long, 
narrowly funnel-shaped, slightly pouched, tube white, limb blue to lilac, broad 
yellow stripe on floor of tube, 2 glandular flanges on roof. Anthers bearded 
filaments minutely gland-dotted. Ovary minutely gland-dotted; style glandular. 
puberulous; stigma c 1.5 x 3.5mm, bilobed. Capsule c 100-145 x 1.5mm. 

Bhutan: S — Phuntsholing district, C - Punakha, Tongsa and Mongar districts, 
N — Upper Mo Chu and Upper Kuru Chu districts; Darjeeling: Darjeeling, 
Kurseong, Lopchu etc.; Sikkim: Lachen, Lachung, Bitu. Damp rock-faces and 
banks in broad-leaved forest, 1200—2440m. July-October. 


4. C. dimidiata C.B. Clarke; C. polyneura Miquel var. amabilis C.B. Clarke, 
Calosacme dimidiata Wall. nom. nud. 

Resembles C. pumila in habit and foliage but differs markedly in its inflor- 
escence (crowded, many-flowered helicoid cymes, short peduncles (0.5—3.Scm), 
short paired pedicels (0.3—lcm) hidden by large (c 10-15 x 8—16mm) ovate 
persistent bracts), calyx (tube c 11-14mm, lobes 9-12 x 3—Smm, sparsely hairy 
to glabrous), corolla (c 5—5.5cm long, glabrous outside) and puberulous ovary. 

Bhutan: S — Phuntsholing district (escarpment above Kharbandi); Darjeeling: 
Darjeeling, Dumsong, Kurseong, Pomong, Jhamchi Hill; Sikkim: Pangthang. 
Wet cliffs, 760—1525m. August—October. 


5. C. macrophylla Wall.; Calosacme macrophylla Wall. nom. nud., Henckelia gran- 
difolia Dietrich 

Perennial herb with small rhizome, aerial stem 7~—25cm long, lower part 
decumbent and rooting, simple or | (rarely 2) simple branches, sparsely hairy. 
Leaves: 1—2 radical, ovate, 6-18 x 3.5—12cm, acute, base rounded or cordate, 
sometimes oblique, margins serrate or rarely subentire, upper surface thinly 
hairy, on lower surface hairs confined to veins; petioles 5—25cm long; cauline 
leaves similar but smaller, petioles shorter, | (rarely 2) pairs, one of each pair 
rudimentary. Inflorescence terminal, |—-few-flowered. Peduncles suppressed or 
up to 2.5cm long. Bracts ovate, c 1.5-1.7 x 1.2—1.8cm. Pedicels c 1.7—3.6cm. 
Calyx deeply divided, tube 6-15mm long, lobes 7-20 x 3—Smm, triangular, 
acuminate, glabrous. Corolla minutely puberulous, 5.5—7.5cm long, tube cyl- 
indric, curved, slightly inflated above, tube white or yellowish, lobes yellow. 
throat orange veined red (Sikkim, Darjeeling), pale to deep violet blue, 2 yellow 
stripes on floor of tube (Bhutan), 2 glandular flanges on roof of tube. Anthers 
bearded, filaments glandular-puberulous above, gland-dotted below. Ovary and 
style puberulous; stigma c 3.5-5 x 5—8mm, bilobed. Capsules not seen. 

Bhutan: S — Deothang district (Keri Gompa, Riserboo), C — Mongar district 
(Sengor); Darjeeling: Darjeeling, Ghum-Tiger Hill, Labha, Rambi Chhu. 


1318 


6. CHIRITA 


Rungirun; Sikkim: Yoksam-—Bakhim, and unlocalised (Griffith collection). Moist 
shady banks and rocks in forest, 600-2460. May-August. 


6.C. calva C.B. Clarke; C. glabra auct. non Miquel 

Annual herb; stem 10—25cm long, base decumbent, rooting, either simple or 
a simple branch or inflorescence from axil of larger of each pair of leaves, all 
vegetative parts glabrous except for ciliate leaf margins. Leaves: up to 5 pairs, 
very unequal in size, distant, oblong or oblong-elliptic, 6.5-20 x 2.5-7.5cm, 
apex acute to acuminate, base remarkably unequal, margins entire or subentire; 
petioles 1-4cm long. Inflorescences few-flowered. Peduncles 2—3.5cm. Bracts 
linear, c 3-12 x 0.5—lmm. Pedicels 1—-2cm. Calyx tube 4-1]mm long, lobes 
triangular, acute, 6-15 x 45mm, glabrous. Corolla minutely puberulous out- 
side, 4.5-6cm, narrowly funnel-shaped, slightly pouched, tube whitish, lobes 
purple-violet, mouth and throat yellow, 2 glandular flanges on roof of tube. 
Anthers glabrous or almost so, filaments minutely gland-dotted. Ovary minutely 
gland-dotted; style glandular-puberulous; stigma c. 3.5 x 12mm, bilobed. 
Capsules not seen. 

Bhutan: S — Sankosh district (Daga Dzong—Daga La); Darjeeling: Darjeeling, 
Takvar Road; Sikkim: Yoksam—Paha Khola, Lachen. Moist shady rocks and 
banks in forest, 1050—1950m. July-August. 


7. C. oblongifolia (Roxb.) Sinclair; Jncarvillea oblongifolia Roxb., Babactes 
oblongifolia (Roxb.) DC., Calosacme acuminata Wall. nom. nud., Chirita acumin- 
ata R. Brown, Aeschynanthus oblongifolius (Roxb.) G. Don 

Perennial herb eventually shrubby, stem up to c 2m tall. rooting at base. 
densely pubescent, hairs brownish, acute, small red-brown globose glands as 
well, also on leaves, peduncles, pedicels, calyx and ovary. Leaves opposite, ovate 
or ovate-elliptic, 9-38 x 4—14cm, apex acute to acuminate, base cuneate, often 
oblique, margins serrulate, upper surface more densely pubescent than lower, 
globose glands most conspicuous there; petioles 1.7—9.5cm. Inflorescences in 
upper leaf axils, flowers solitary or in several-flowered cymes. Peduncles |—4cm. 
Bracts S-10 x 1-—2mm. lanceolate-acuminate. Pedicels 0.5-3cm. Calyx tube 
5-10mm long, lobes triangular, acute. 5-10 x 4-Smm, densely pubescent and 
gland-dotted. Corolla glandular puberulous, 4—Scem long, cylindric in lower 
part, narrowly funnel-shaped above, creamy white, 2 dark yellow warty keels 
at base of lower lip. Anther connective glandular. filaments very minutely 
glandular above. Ovary and capsule densely pubescent and gland-dotted: stigma 
¢3 x 3mm, shallowly notched. Capsules 45-90 x 2.5—3mm. 

Bhutan: C — Mongar district (Shongar Chu near Zimgang). Shady banks and 
rock-faces in forest. 1200—1800m. August-December. 

The red-brown glands are unique to this species of Chirita (they are common- 
place in Didymocarpus). 
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8. C. urticifolia D. Don; Henckelia urticifolia (D. Don) Dietrich, Chirita grand. 
flora Wall., Calosacme grandiflora Wall. nom. nud., Henckelia wallichiang 
Dietrich, Gonatostemon boucheanum Regel. 

Perennial herb, stem 5.5—SO0cm long, pubescent, lower part decumbent, root. 
ing, apparently stoloniferous. Leaves opposite, distant, elliptic to ovate, 3.7-|7 
x 1.8-9cm, apex acute, base cuneate, oblique, margins serrate, upper surface 
thinly hairy, lower surface covered in minute white dots, hairs confined to veins: 
petioles 1-9cm long. Inflorescences in upper leaf axils, flowers solitary or 
occasionally in 2—3-flowered cymes. Peduncles 1—4.2cm long. Bracts oblong to 
broadly ovate, c 8-22 x 1-I5mm. Pedicels 0.8-2.lcm long. Calyx tube 
10—15mm long, lobes 10—20mm, triangular, acuminate, acute hairs up to 4-Smm 
long outside, minutely glandular inside. Corolla with long acute and shorter 
gland-tipped hairs outside, minutely glandular inside, 5.5—6.5cm long, tube 
cylindric below, abruptly expanded above, somewhat pouched, limb shades of 
reddish-violet, tube paler, yellow inside with purplish lines. Anthers glabrous, 
filaments glandular-puberulous. Ovary minutely gland-dotted; style glandular 
puberulous; stigma c 6 x 12mm, bilobed. Capsules c 11cm long. 

Bhutan: S — Phuntsholing, Sarbhang and Gaylegphug districts, C — Mongar 
and Tashigang districts, N - Upper Kuru Chu district; Darjeeling: Darjeeling, 
Mongpu, Nimbong etc.; Sikkim: Gangtok, Lachung. Wet shaded cliffs, rocks 
and banks in forest, 900-2440m. August-November. 


9. C. bifolia D. Don; Henckelia bifolia (D. Don) Dietrich, Calosacme amplectens 
Wall. nom. nud. 

Perennial herb with small scaly rhizome, aerial stem c 2—20cm tall, rooting 
at base, hairy, 1-2 very small, rudimentary leaves near base, apical pair of 
unequal leaves. Largest leaf sessile, ovate to orbicular, 2.3-15 x 2.7-11.7cm, 
apex obtuse, base cordate-clasping, margins serrate to subentire, hairy on both 
surfaces; second apical leaf similar but smaller and shortly petiolate. 
Inflorescences terminal, usually 1, rarely 2, but rudimentary ones often present, 
]—2(—3)-flowered. Peduncles 0.7—4.5cm. Bracts narrowly to broadly ovate, 4-14 
x 1.2-7mm. Pedicels 0.5—2.6cm. Calyx tube 5—10mm long, lobes triangular, 
acute, 4.5-11 x 2.5-4mm, very hairy. Corolla almost glabrous, 3—5.5cm long, 
tube narrowly funnel-shaped, slightly pouched, whitish outside, broad yellow 
band on floor inside, 2 glandular flanges on roof, limb pale blue to bright blue- 
purple. Anthers bearded, filaments sparsely glandular-puberulous. Ovary and 
capsule pubescent; stigma c 2.5 x 6mm, entire or shallowly lobed. Capsule c 
65 x Imm (not fully ripe). 

Bhutan: S — Deothang district (Khomanagri), C —Punakha district ( Tinlegang. 
Wangdu Phodrang), Mongar district (Shongar, Lhuntse, Saling-Mongar etc.). 
N — Upper Kuru Chu district (Kurted). Shady moist rocks and banks in scrub, 
forest and ravines, 900-2285m. June-August. 
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7. CORALLODISCUS Batalin 


Perennial stemless rosulate herbs, stoloniferous or not. Leaves thick-textured, 
base tapering into a broad flat petiole. Peduncles axillary, flowers 1—many, 
cymose. Bracts wanting, bracteoles occasionally present, very small. Calyx 
deeply divided into 5 lobes. Corolla tubular, 3 bands of relatively long hairs on 
foor of tube, limb 2-lipped, 5-lobed, upper lip smaller than lower. Stamens 4, 
one long and one short pair, all included, anther cells confluent, cohering in 
pairs at apices, filaments inserted in lower half of tube, eventually coiled; 
staminode 1. Disc annular, bright orange. Ovary conical, passing abruptly into 
style; stigma equally and shortly bilobed. Capsule oblong or linear-oblong, 
either septicidal, or loculicidal and eventually septicidal as well. Seeds very 
small, ellipsoid, reticulate. 


|. Peduncles, pedicels and calyx persistently woolly ........... 1. C. kingianus 
+ Peduncles, pedicels and calyx glabrous or glabrescent ...................... 2 


2, Leaf blade roughly 2—3 times as long as broad, glabrous above even when 
immature, 1—2(-—3) pairs of lateral veins (visible on lower surface); plant 
SIOIOMMEROUS® bo4 1 be avn eel aia reais crete abel Sued ites 3. C. cooperi 

+ Leaf blade roughly as long as broad to twice as long, either hairy above or 
glabrous, 3-5 pairs of lateral veins; plant stoloniferous or not ............ 3 


3. Leaves persistently hairy above (hairs may be sparse); plant not stolonif- 
RIOUS:'32.at-ce gal Re inccmiae iWin Shes eats ney ew teach oe od dle sie 2. C. lanuginosus 


+ Leaves either hairy above or glabrous; plant stoloniferous 
4. C. x bhutanicus 


1. C. kingianus (Craib) B.L. Burtt; Didissandra kingiana Craib, D. rufa Hook.f. 
Fig. 107k—n. 

Plant not stoloniferous, caudex up to 7 x lcm. Leaf blade rhomboid-elliptic. 
2.5-5.5 x 1.2-2.8cm (roughly twice as long as broad), apex subacute, base 
cuneate, margins entire, 3-5 pairs of side veins deeply impressed above even in 
young leaves, upper surface glabrous, margins and lower surface thickly brown- 
woolly; petioles 1.7—3cm. Peduncles 4—-l1lcm long, many-flowered, they, the 
pedicels and calyx all persistently thickly brown-woolly. Pedicels 0.5—1.3cm. 
Calyx tube 1-1.2mm long, lobes oblong-elliptic or elliptic, 2-3.2 x 1.5-2mm, 
obtuse to subacute. Corolla 1.4—1.6cm long, violet-blue, 2 dull yellow lines on 
floor of tube. Capsule 6-12 x 2.8—4mm. 

Bhutan: C — Sakden district (Sakden). Cliffs and rock-faces, 2895-—4800m (in 
Tibet). June-August. 
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2. C. lanuginosus (DC.) B.L. Burtt; Didymocarpus lanuginosus DC., Didissandrg 
lanuginosa (DC.) C.B. Clarke 

Plant not stoloniferous, caudex up to 2 x Icm. Leaf blade broadly rhomboid, 
1.4-6.7 x 1.2-4.8cm (roughly as long as broad to 1% times as long), apex 
obtuse, base cuneate, margins entire or subcrenate, 4~5 pairs of side Veins, 
shallowly impressed or not above, upper surface thinly to thickly hairy, hairs 
white, up to 2-7mm long, lower surface thickly brown-woolly over veins, more 
sparsely woolly to glabrous between veins; petioles 1—4cm long. Peduncles 
4.5-15em long, 1-15-flowered, they, pedicels and calyx thinly woolly, gla- 
brescent. Pedicels up to 1.2—3.6cm. Calyx tube 0.1—0.5mm long, lobes triangular, 
2.5-3.7 x 0.8-—1.3mm, acute. Corolla c 1-1.S5cm long, varying from whitish to 
violet-blue, or tube blue, lobes white, 2 yellow lines on floor of tube. Capsule 
12-25 x 2-2.5mm. 

Bhutan: only doubtful records; see under C. x bhutanicus; Darjeeling: Shir; 
Khola; Sikkim: Chunthang, Lachen, Lachung, Kaydoong Mt. Cliffs and rock- 
faces, 1800—2440m. May—August. 


3. C. cooperi (Craib) B.L. Burtt; Didissandra cooperi Craib 

Differs from C. /anuginosus in its stoloniferous habit, leaf blade elliptic to 
thomboid-elliptic, 0.5—2.8 x 0.3-lcm (roughly 2-3 times as long as broad), 
apex subacute, 1—2(-3) pairs of side veins, scarcely or not visible above, upper 
surface glabrous, lower brown-woolly, wool soon confined to veins, petioles 
0.5—1.6cm long, peduncles 3—8cm long, |- (very rarely 2-)flowered. 

Bhutan: C — Thimphu district (Dotena Chu), Tongsa district (Chendebi, 
Tongsa to Changkha), Bumthang district (near Bumthang, Dhur Valley, 
Shabejetang), Tashigang district (Tashi Yangtsi). Cliffs and rock-faces, 1980- 
3200m. June—July. 


4.C. x bhutanicus (Craib) B.L. Burtt; Didissandra bhutanica Craib 

Differs from C. /anuginosus in usually having stolons, leaf blade roughly as 
long as broad to twice as long, 3-5 pairs of side veins often impressed above. 
upper surface soon glabrous or nearly so in eastern Bhutan (but persistently 
white-hairy above in western Bhutan), peduncle 1—6-flowered (possibly never 
more). 

Two forms occur: 


Plant stoloniferous, upper leaf surface glabrous or nearly so: 

Bhutan: S — Chukka district (2km N of Takhti Chu), Sankosh district (Daga 
Dzong-Daga La), Deothang district (Deothang-Tashigang Dzong, Kheri 
Gompa), C — Thimphu district (Dotena Chu), Tongsa district (Shemgang). 
Mongar district (Khoma Chu). 


Plant either stoloniferous or possibly sometimes not, upper leaf surface hairy: 
Bhutan: S — Chukka district (Pakodyam), C — Thimphu district (Tashi Cho 
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Dzong), Punakha district (Tinlegang, Wangdu Phodrang); Darjeeling: Rimbik. 
Cliffs and rock-faces, 1400-2440m. July-August. 


C. x bhutanicus possibly represents a range of hybrids between C. lunuginosus 
and C. cooperi, this needs further investigation. From the material available to 
me, true C. /anuginosus ranges from the western Himalayas to 88 45’E, C 
cooperi is known only from Bhutan (89°38'—-91°29’E) and C. x bhutanicus from 
g8'06'E (Darjeeling) to 89°54’E in Bhutan (leaves hairy above), Bhutan 
99°36'-91°34’E (leaves glabrous above). 


8. PLATYSTEMMA Wall. 


Herb. Leaves 1-2 at apex of stem. Flowers solitary or few in a pedunculate 
terminal cyme. Calyx divided nearly to base. Corolla + rotate, limb 2-lipped, 
lobes 5. Stamens 4, clustered around style; anther lobes confluent. Ovary sessile, 
disc wanting; style simple; stigma minutely bilobed. Capsule + elliptic, 2-valved, 
opening at apex. Seeds minute, ellipsoid. 


1. P. violoides Wall.; P. majus Wall. Fig. 108a—b. 

Slender erect unbranched pubescent herb, stem 3—IScm. Leaf 1 (rarely 2. 
second much smaller) at apex of stem, broadly ovate to suborbicular, 2-7 x 
2-7em, apex acute or obtuse, base cordate, + clasping, margin coarsely serrate 
or occasionally subentire. Flowers solitary or up to 6 on peduncles 2—6.5cm, 
pedicels 1.2-2cm. Calyx divided nearly to base, lobes triangular, 1.5-2 x 
1.2mm. Corolla + rotate, mauve, limb 10-17mm across, 2-lipped, upper lip 
shallowly bilobed, 5—7 x 6—7mm, lower lip deeply 3-lobed, 7-10 x 14—16mm. 
Anthers 4 on short filaments surrounding style base. Capsule + 6 x 3mm. 
Seeds minute, ellipsoid. 

Bhutan: C — Tongsa district (Chendebi-Rukubji). Shady mossy rocks on earth 
banks, + 2700m. July—October. 


9. LEPTOBOEA Bentham 


Shrubs. Leaves opposite. decussate, simple. petiolate. often crowded. Flowers 
in axillary few-flowered cymes, peduncles and pedicels filiform. Calyx deeply 
S-lobed. Corolla shallowly campanulate, obscurely bilabiate. lobes 5, rounded. 
Stamens 4, clustered around base of style: anther cells confluent at apex. Ovary 
sessile, disc wanting: style simple: stigma capitate. Capsule linear, septicidally 
2-valved, margins of valves inflexed. Seeds minute. ellipsoid. 


1. L. multiflora (C.B. Clarke) Gamble: Championia multiflora Clarke, Leptoboea 
pubescens Clarke nom. nud. Nep: Patpati. Fig. 108c-e. 

Shrub to 3m. Leaves crowded at tips of short lateral branches, blade elliptic. 
35-15 x 1.5-6.5cem, apex acute to acuminate. base cuneate, sometimes slightly 
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oblique, margins minutely serrate, appressed pubescent; petioles up to 2.5cm, 
Peduncles 2~3cm; pedicels 1—2cm. Calyx lobes narrowly triangular, 1.8-2 , 
0.5—0.8mm. Corolla shallowly campanulate, white, red marks at base of Upper 
lip, limb + 12mm across, tube 4mm, 2 upper lobes + 4 x 6mm, 3 lower lobes 
+ 5 x 7mm. Capsule 12-24 x 2mm, excluding persistent style. 

Bhutan: S — Sarbhang district (Sarbhang), Deothang districts (Deothang 
Hills), C — Tongsa district (Shemgang); Darjeeling: Pedong, Pankhabari, Rambj 
Chhu, Kalimpong, Rongsong; Sikkim: Sirong, Tista Valley. Hot forest and 
scrub, rock-faces, 600—1300m. June-August. 


10. BOEICA Clarke 


Undershrubs or woody perennials. Leaves alternate, petiolate. Cymes in upper 
leaf axils, many-flowered, lax. Bracts small. Calyx deeply 5-lobed. Corolla small, 
limb shallowly campanulate from a broad shallow tubular base, limb 5-lobed, 
2-lipped, upper lip smaller than lower. Stamens 4, inserted near base of tube. 
included, filaments short, anthers not cohering face to face, 2-celled, cells con- 
fluent, minutely glandular at apex, dehiscence valvular; staminode 1. Ovary 
conical, disc annular, obscure, placentae deeply inflexed, margins revolute 
enfolding ovules; stigma truncate. Capsule short, oblong-elliptic, crowned with 
persistent style, loculicidal then septicidal. Seeds very small, ellipsoid, reticulate. 


1. B. fulva Clarke. Fig. 108f—g. 

Woody perennial at least 40cm tall, sparingly branched, stem decumbent at 
base, rooting, young parts felted with closely appressed silky-woolly reddish- 
brown hairs. Leaves crowded at tips of branches, elliptic, 9-25 x 2—7cm, apex 
acute to acuminate, base cuneate, margins obscurely to distinctly serrulate, 
upper surface initially with thin covering of hairs, soon glabrescent, lower 
surface at first felted with silky-woolly reddish-brown hairs, later hairs thinly 
spread except on veins; petioles |—Scm long. Peduncles |1—15cm long. Pedicels 
0.7—2cm long. Bracts lanceolate, 4-10 x 1.5—2mm. Calyx 2—4mm long. deeply 
5-lobed. Corolla shallowly campanulate, purplish-red, c 8mm long, minutely 
puberulous outside. Capsules 4-9 x 1.5-2mm, excluding persistent style. 

Bhutan: S — Deothang district (Tsalari Chu), C - Mongar district (Shongar). 
Mossy rocks in forest, c 900m. September. 

Ill-known, last collected in 1915. 


FiG. 108. Gesneriaceae. a—b, Platystemma violoides: a. habit (x 1): b. flower (x 2). ¢-®. 
Leptoboea multiflora: c, flowering branches (x 1): d. dissected corolla (x 2): e. capsule ( x 2). 
f-g, Boecia fulva: f, flowering shoot (x 4): g, capsule (x 3). h-i, Rhynchotechum ellipticum: 
h, fruiting shoot (x 3): 1, calyx and fruit (x 4). Drawn by Mary Bates. 


1324 





177. GESNERIACEAE 


11. RHYNCHOTECHUM Blume 


Undershrubs, stem often simple, occasionally sparingly branched, stout, 
brittle, bark white, spongy, young parts silky-woolly or hispid. Leaves opposite 
or rarely alternate, petiolate. Cymes in lower leaf axils, many-flowered, com. 
pound. Bracts elliptic. Calyx very deeply 5-lobed, persistent. Corolla small, limb 
shallowly campanulate from a broad shallow tubular base, limb 5-lobed 
2-lipped, upper lip smaller than lower. Stamens 4, inserted near base of tube. 
filaments short, curved, anthers not cohering face to face, 2-celled, cells conflu- 
ent, minutely glandular at apex, dehiscence valvular; staminode |. Ovary conical, 
disc obscure or annular, placentae deeply inflexed, enfolding ovules; stigma 
small, capitate. Fruit globose, outer wall somewhat fleshy, white, translucent, 
thin-walled at base and there separating from receptacle. Seeds very small, 
ellipsoid, reticulate. 


1. Young parts of stem and leaves hirsute, hairs spreading .... 1. R. vestitum 
+ Young parts of stem and leaves silky-woolly, hairs appressed 
2. R. ellipticum 


1. R. vestitum C.B. Clarke; Corysanthera vestita Griff. nom. nud. Nep: Ashiney 
jhar. 

Stem up to Im tall, lcm diameter, simple or occasionally sparingly branched, 
young parts hirsute, hairs spreading. Leaves deciduous on flowering part of 
stem, elliptic, 10-22 x 3.7-10.5em, apex shortly acuminate, base cuneate, 
margins serrulate, both surfaces hirsute with spreading hairs, more densely so 
below: petioles 2.5-Scm long. Cymes 3—Scm long, fascicled, interspersed with 
much reduced leaves and bracts. Bracts lanceolate-elliptic, c 6-9 x 1.5—3mm. 
Peduncles 0.7—3cm long, pedicels up to |.5cm, both hirsute, hairs spreading. 
Calyx tube up to c Imm long, lobes triangular, gland-tipped, c 5-7.5 x 
1.5—2.8mm, hirsute, pink or white. Corolla bright pink, glabrous, c 6mm long. 
Fruit 3-4.5 x 3~—4.5mm (when dry). 

Bhutan: S —- Gaylegphug district (Betni Bridge (38)), Deothang district 
(Deothang); Darjeeling: Darjeeling, Rishap, Rambi Chhu, Lingtam, Rongsong, 
Sureil, Sureil-Mongpu; Sikkim: unlocalised (Gammie collection). Scattered in 
evergreen forest, 600-1500m. July-September. 


2. R. ellipticum (D.F.N. Dietrich) DC.; Corysanthera elliptica Wall. nom. nud. 
Nep: Galeto. Fig. 108h-. 

Similar to R. vestitum but hairs on stems and leaves appressed silky-woolly, 
leaves often obovate, acute, petioles shorter (1.2—3cm), calyx lobes shorter (c. 
3-5 x 1-1.5mm), corolla lobes glandular-puberulous outside. crimson blotch 
at base of upper lip. 

Bhutan: S — Samchi district (Samchi Hill (117)), Gaylegphug district 
(Gaylegphug (117)), Deothang district (Deothang—Narfong (117)): Darjeeling: 
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sureil-Mongpu, Sivok, Chota Rangit; Sikkim: Tista Valley. Evergreen forest, 
300-1500m. July-September. 
Used as a fodder plant. 


12. PARABOEA (C.B. Clarke) Ridley 


Rosulate or stemmed perennial herbs, at least young stems woolly. Leaves 
opposite or spiral, upper surface usually thinly cobwebby, glabrescent, lower 
densely woolly, petiolate. Cymes axillary, many-flowered. Bracts small. Calyx 
very deeply S-lobed. Corolla small, obliquely campanulate or almost rotate, 
limb somewhat bilabiate. Stamens 2, inserted near base of tube, anthers facing 
each other but not cohering, 2-celled, cells confluent. Ovary conical or cylindri- 
cal, disc a very shallow ring; stigma small, capitate. Capsule short, in our area 
dehiscent along both margins, spirally twisted. Seeds very small, ellipsoid, 


reticulate. 


1. P. multiflora (R. Brown) B.L. Burtt; Didymocarpus multiflorus Wall. nom. 
nud, Boea multiflora R. Brown, B. flocculosa C.B. Clarke. Fig. 109a—b. 

Perennial herb, stem stout, 1—12cm long, simple, rooting, young parts brown- 
ish-woolly. Leaves crowded at stem apex, elliptic, 5-14.5 x 2-6.5cm, apex 
subacute to obtuse, base cuneate, margins crenate, upper surface very sparsely 
pubescent, lower thickly woolly-felted, hairs reddish-brown; petioles 2—5cm 
long. Peduncles 8—15cm long, pedicels up to 0.6—1cm, both woolly-felted. Bracts 
linear-lanceolate, c 4 x Imm. Calyx tube c 0.3mm long, lobes triangular. ¢ 2 
x 0.8mm, woolly-felted on backs. Corolla widely campanulate, c 7mm long. 
limb almost rotate, lobes subequal, white, gland-dotted outside. Stamens lying 
on lower lip, filaments stout, anthers c 2mm long, covered in globose glistening 
glands. Ovary clad in glistening globose glands: style and stigma projecting 
straightforward. Capsules c 5-13 x 1.5-2mm, spirally twisted, glandular as 
ovary. 

W Bengal Duars: Buxa. Damp rocks and banks in shady places, c 500—600m. 
June-July. 


13. RHYNCHOGLOSSUM Blume 


Annual or perennial herbs. Leaves alternate, unequal-sided. Flowers in long 
terminal or axillary racemes. Calyx campanulate. lobes 5. longer or shorter than 
tube. Corolla tube cylindric, mouth usually personate, limb 2-lipped. upper lip 
small, bilobed, lower much larger. entire or 3-lobed. Stamens either 4 or 2. 
included: anthers opposed in pairs, cells confluent. Ovary ovoid, disc shallowly 
cupular, developed on one side only (?always): style linear: stigma obscurely 
bilobed. Capsule included within calyx, ellipsoid. loculicidally 2-valved. Seeds 
ellipsoid, minutely rugulose. 
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1. R. obliquum Blume; Wulfenia obliqua Wall., Loxotis obliqua ( Wall.) Bentham, 
L. intermedia Bentham, Rhynchoglossum obliquum (Wall.) DC. non Blume, R 
blumei DC., R. rheedii DC., R. obliquum (Wall.) DC. var. intermediyny 
(Bentham) DC., R. zeylanicum Hooker, R. obliquum Blume var. parviflorum CB. 
Clarke. Fig. 109c-e. 

Annual herb, stem 3—60cm, scabridulous in a broad longitudinal band. Leaves 
membranous, 1.8—-15 x 0.8—9cm, apex acute to acuminate, base very oblique, 
often cordate-rounded on broad side, + cuneate on narrow side, margins entire, 
lower surface thinly scabridulous, upper with coarser scattered minute hairs: 
petioles 0.2-4cm. Flowers in terminal or axillary racemes and then 1|-severa| 
often displaced onto petiole, racemes 2—30cm long. Calyx tube 2~3mm, lobes 
triangular, 2.2-3 x 1-1.7mm, scabridulous on margins and mid-line. Corolla 
violet-blue, 10-15mm long, upper lip minutely bilobed, lower much larger, ovate 
to elliptic, entire or with varying development of 2 small lateral teeth, lips 
pressed together. Stamens 2, included. Capsule ovoid-ellipsoid, 4-5 x 3.5-4mm, 
included in persistent calyx. Seeds c 0.2mm long. 

Bhutan: S — Chukka, Gaylegphug and Deothang districts, C — Punakha, 
Tongsa and Tashigang districts. Darjeeling: Kodabari, Ging, Darjeeling, 
Kurseong etc.; Sikkim: Zalipur (69), Chakung. Moist ground in forest or in 
open places, tends to be a weed, 600—1800m. August-November. 


14. EPITHEMA Blume 


Short-lived herbs with sappy stems. First foliage leaf always unpaired, upper 
paired or unpaired, all petiolate or paired upper ones sessile. Peduncles terminal 
or axillary. Bract solitary, sometimes enfolding the flowers. Flowers many ina 
dense cincinnus, flowers opening successively, or sometimes cleistogamous. 
Calyx campanulate, 5-lobed. Corolla small, 2-lipped. Stamens 2, staminodes 2, 
anthers cohering, confluent. Disc cup-shaped, almost enclosing ovary, often 
split dorsally or divided into 2 parts, absent in cleistogamous flowers. Ovary 
globose, unilocular, placentae 2, discoid, stalked, ovules many, on long funicles: 
style simple; stigma capitate. Capsule globose, thin-walled, circumscissile. Seeds 
minute, ellipsoid. 


Fic. 109. Gesneriaceae and Orobanchaceae. Gesneriaceae. a--b. Parahoea multiflora: a, habit (x 
Ys). b, capsule (x 3). ce, Riynchoglossum obliquum: c, flowering shoot (x Ys); d, dissected 
calyx (x 3); e, dissected corolla with gynoecium (x 3): f-h, Epithema carnosum: f. flowering 
plant (x %): g, half calyx with capsule (x 4): h, dissected corolla (x 4). Orobanchaceae. \-k, 
Orobanche solmsii: 1, habit (x 2): j, calyx segments (x 1%): k. dissected corolla with gynoecium 
(x 1%). l-m, Aeginetia indica: \, habit (x %4);m, dissected corolla with gynoecium (x 1). 
Drawn by Mary Bates. 
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177. GESNERIACEAE 


1. E. carnosum Bentham; Aikinia carnosa (Bentham) G. Don [var. dentata, var 
hispida, var. zeylanica, var. pusilla in F.B.1. excluded]. Fig. 109f-h. 

Herb 5—40cm tall, stem to first leaf 2-18cm. First leaf unpaired, petiolate, 
upper leaves paired, sessile, all leaves ovate to broadly elliptic, first leaf 5.5-15.5 
x 4—-13cm, petiole 1.5—7.5cm; leaves below inflorescence 2-10 x 1.5—8cm, al] 
leaves apex blunt, base cordate or subcordate, often unequal, margins entire to 
serrate, both surfaces pubescent with straight and hooked hairs. Peduncles 
0.8—7.5. Bract 5-10 x 6—10mm, margin coarsely toothed. Calyx tube 2-2.5mm 
(1-2mm in cleistogamous flowers), lobes triangular, 1.75—2.25 x 1-].25mm 
(0.75—2 x 0.75-lmm in cleistogamous flowers), pubescent with straight and 
hooked hairs. Corolla tube 4.5-5 x 2mm, hairy inside, limb mauve. Disc a 
split ring or 2 separate glands, absent in cleistogamous flowers. Ovary with 
hairy operculum, hairs straight. Capsule 2.5 x 2.5mm. 

Bhutan: C — Mongar district (Shongar); Darjeeling: Rishap Ravine, Mongpu. 
Crevices and shelter of mossy rocks in ravines, 600—1200m. July—October. 


Family 178. OROBANCHACEAE 


by S.J. Rae 


Annual or perennial, herbaceous root parasites, leafless and without chloro- 
phyll. Stems usually simple, often short, scaly. Flowers solitary on slender shoots 
(scapes), or in axils of scales, or in spikes or racemes, bisexual, zygomorphic. 
Calyx 4(—5)-lobed or sheath-like and unlobed. Corolla 2-lipped, tube curved, 
upper lip simple or 2-lobed, lower lip 3-lobed. Stamens 4, in 2 pairs, often 
coherent at anthers; anthers opening by slits. Ovary superior, 1-celled, ovules 
numerous, placentation parietal; style 1, stigma 2-lobed. Fruit a capsule, opening 
by 2-3 valves; seeds numerous. 


1. Flowers numerous, sessile or on short pedicels, in spikes or racemes on 


CLECE SNOGIS 2.00. fie soo cio da erin dee ois bing yas anaes ea aa nee 2 
+ Flowers solitary on long shoots or few on short pedicels arising from short 
DYATICH CU SEEING aug seitccnretieesca toes aasbes mens ee nude tena dean teaciniee uae: 4 


2. Flowering shoot scaly only at base; calyx glandular; corolla 1—1.5cm 
1. Lathraea (L. squamaria) 
+ Flowering shoot scaly throughout: calyx not glandular, corolla 1.S—2.5cm 
3 


3. Flowering shoots glabrous; corolla lobes ciliate; upper lip 2-lobed, lower 
lip 3-lobed; stamens exserted ............... 0c cece cece een eee ees 3. Boschniakia 
+ Flowering shoots pubescent; corolla lobes subentire; upper lip hooded, 
lower lip very short; stamens included ...................00205- 2. Orobanche 
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178. OROBANCHACEAE 


4 Flowers solitary on long scaleless shoots; corolla lobes fimbriate 
4. Aeginetia 
+ Flowers few on short pedicels; corolla lobes not fimbriate ................. 4 


5, Flowering shoots 7—-10cm; calyx truncate; corolla 2.5—3cm 
1. Lathraea (L. purpurea) 
+ Almost stemless; calyx lobed; corolla 5-6cm ................. 5. Christisonia 


1. LATHRAEA L. 


Perennial; rhizome creeping with fleshy scales; stems short, erect with few 
scales. Flowers few, borne singly in the axils of scales, or numerous in erect 
bracteate racemes. Calyx equally 4-lobed. Corolla 2-lipped, upper lip strongly 
concave, simple, lower lip smaller, 3-lobed. 


|. Flowering shoots 8—30cm; flowers numerous in racemes; corolla 1—1.5cm; 


Calpe A ODEd Suit ak thins ts cinerea tndau acacia ter tiie metas 1. L. squamaria 
+ Flowering shoots 7—10cm; flowers few in axils of scales; corolla 2.5—3cm; 
CAI AMMOSE CHOTE ti tettui an ba saiu dood ede heceatiee dukes 2. L. purpurea 


1. L. squamaria L. Eng: Joothwort. 

Flowering shoots 8—30cm, white or pale pink. Inflorescence a 1-sided bracteate 
raceme, pedicels 5mm. Calyx glandular, lobes triangular. Corolla white tinged 
purple, 1-1.5cm, longer than calyx, lobes short. 

Sikkim: Kupup. July. 

Hosts unknown. 


2. L. purpurea Cummins 

Flowering shoots 7—10cm, purple. Flowers borne singly in axils of scales, 
pedicels 0.5—lcm. Calyx almost entire, purple. Corolla purple, 2.5—3cm, twice 
as long as calyx, upper lip hooded, subacutely toothed below the apex on both 
sides, lower lip 3-lobed, purplish-white with dark purple veins. 

Sikkim: Dichu Valley, Singalila. 3660-3970m. July. 

Hosts unknown. 


2. OROBANCHE L. 


Erect annual to ?perennial herbs. Stem short, swollen, often scaly. Flowering 
shoots simple or branched, scaly pubescent. Flowers in dense or lax bracteate 
spikes, with or without bracteoles. Calyx 4(—5)-lobed. Corolla 2-lipped, upper 
lip 3-lobed. 


1. Stems simple: spikes dense: bracteoles absent: flowers yellow... 1. O. solmsii 


+ Stems often branched: spikes lax; bracteoles present; flowers blue 
2. O. aegyptiaca 
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1. O. solmsii Hook.f. Fig. 109i-k. 

Robust perennial (?biennial ) 23—57cm, pubescent. Stem base swollen, scaly, 
Flowering shoots stout, bearing numerous lanceolate scales 2~3cm. Spikes 
2.5—-15cem, dense; bracts + as long as flowers, scale-like, bracteoles absent. 
Calyx 10—15mm, divided to base into 2 segments, each segment divided + to 
the middle into 2 unequal, toothed or subentire lobes. Corolla yellow, 1.5—-2cm 
tube broad, curved, lobes crenulate. Filaments glabrous or with a few hairs at 
the base. Capsule 5-6mm, oblong-ovoid. 

Bhutan: C — Thimphu district (Paga); Sikkim: Kupup, Galing; Chumbi: Cho. 
le-la, Chumbi, Le-ra-oong etc. Rhododendron forests, 2130~-3960m. July- 
September. 

Parasite on Rhododendron and probably other hosts. 


2. O. aegyptiaca Persoon; O. indica Roxb., Phelipaea aegyptiaca (Persoon) 
Walpers, P. indica (Roxb.) G. Don 

Annual. Flowering shoots erect, branching, 15—25cm, pubescent, scaly. Spikes 
lax, S—llcm; bracts + size of calyx, scale-like; bracteoles 2, shorter than calyx, 
Calyx 8-10mm, unequally 4(—5)-lobed. Corolla tube slightly curved, blue, 
15-—20mm, lobes ciliate. Anthers woolly. Capsule c 10mm, oblong to subglobose. 

W Bengal Duars: Jaldhaka River. March. 

Parasite on tobacco. Used to cure boils in cattle and to stop diarrhoea. 


A third species probably occurs in Bhutan (Simu Dzong) with corollas similar 
to those of O. aegyptiaca, but differing in unbranched stems, denser spikes and 
absence of bracteoles. The specimen is inadequate for identification. 


3. BOSCHNIAKIA Meyer 


?Perennial, stem base tuberous. Flowers in dense, erect, glabrous, bracteate, 
spike-like racemes. Calyx shallowly to deeply 5-lobed. Corolla tube curved, 
upper lip hooded, simple, lower lip short, 3-lobed. Stamens exserted from corolla 
tube. Capsule 3-valved. 


1. B. himalaica Hook.f. & Thomson; Xylanche himalaica (Hook.f. & Thomson) 
Beck 

Tuber subglobose, 2.5—4cm diameter, not scaly. Flowering shoots |5-45cm, 
pale brown; stems stout, bearing numerous ovate-lanceolate scales 1-2cm. 
Racemes 7—25cm, dense, bracts scale-like, half as long as flowers, pedicels ¢ 
5mm. Calyx lobes 2-5mm. Corolla 1.5—2.5cm, yellow to purplish-pink or brown. 

Bhutan: C - Thimphu district (Chelai La), Tongsa district (Yuto La), 
Bumthang district (Towli Phu), N— Upper Bumthang Chu district (Pangotang). 
Sikkim: Kupup, Meguthang, Dzongri, Yampung etc.; Chumbi: Yatung. 
Abies/Rhododendron forests and juniper/Rhododendron scrub, 3200-—4700m. 
June-August. 
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3. BOSCHNIAKIA 


Parasitic on roots of Rhododendron species. Hooker (80) described the calyx 
limb as being entire but this is not so. 


4. AEGINETIA L. 


Herbs, stems short, scaly. Flowers solitary, borne on long, simple, naked or 
shorter, branching shoots. Calyx an unlobed spathe, split nearly to base on 
lower side. Corolla curved, 2-lipped, 5-lobed. 


|, Flowering shoots simple, 10—28cm; corolla pale purple or white 
1. A. indica 
+ Flowering shoots branching (2—)4—15cm:; corolla yellow with bluish lobes 
2. A. pedunculata 


1. A. indica L. Fig. 1091—m. 

Flowering shoots solitary or several, 10-28cm, brown streaked purple, scaly 
at base. Calyx purple, 3—4cm, acute. Corolla tube broad, curved, usually pale 
purple outside and darker inside, 2.5—5cm; lobes fimbriate. Capsule ¢ 2cm. 

Bhutan: S - Phuntsholing district (Phuntsholing), Deothang district (117), C 
- Punakha district (Chusom, Rinchu, Bhotokha), Tashigang district (Tashi 
Yangtsi); Darjeeling: Gok, Kali Khola, Tista etc.; Sikkim: Machong Gompa 
(298); W Bengal Duars: Jalpaiguri. Warm broad-leaved forests, 300—1800m. 
May—October. 

Hosts unknown. Red or even ‘red or orange’ flowers were recorded for several 
of the collections, possibly referring to the calyx rather than the corolla. White 
corollas were recorded for the collections from Tashi Yangtsi and Machong 
Gompa, the latter at least with the whole plant yellowish or straw-coloured 
(298). Such plants may be separated as var. alba Santapau, with pigmented 
plants referred to var. indica. 


2. A. pedunculata (Roxb.) Wall.; Orobanche pedunculata Roxb. 

Flowering shoots branched, fleshy, 4—15cm, scaly at base. Calyx reddish to 
yellowish, 36cm, fleshy, shortly beaked, filled with liquid. Corolla 4—7cm, tube 
broad, slightly curved, yellowish; lobes violet or bluish, crenulate. Capsule c 2cm. 

Darjeeling. Terai, 150m. June. 

Parasitic on grass roots, e.g. Vetiveria zizanioides (L.) Nash. 


§. CHRISTISONIA Gardner 


_ Annual: stems usually short, erect, scaly. Flowers few, borne on short pedicels 
in axils of scales. Calyx 5-lobed. Corolla tube slightly curved, obscurely 
2-lipped, 5-lobed. 
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1. C. hookeri Hook.f. 

Almost stemless herb 8—10cm; stems short stout, scales c lcm with ragged 
edges. Calyx 2.5cm, pale violet with red-brown lobes. Corolla 5—6cm, tube 
white, inflated, throat contracted, limb 2cm across, pale violet. 

Darjeeling: lower valleys (80). 600—1200m. 

Hosts not known. 


Family 179. LENTIBULARIACEAE 


by H.J. Noltie 


Insectivorous plants of wet places (aquatics, epiphytes or lithophytes). Leaves 
well developed and flat, in a rosette, or filamentous and much divided and 
inserted along stolons, sometimes bearing bladders. Flowers bilaterally sym- 
metric. Calyx 2-lobed. Corolla 2-lobed, the lower lobe with a basal spur. Stamens 
2. Ovary superior, 1-loculed. Fruit a capsule. 


1. Leaves flat, in a rosette; bladders absent; flower single on scape; upper lip 


of calyx lip 3-lobed, lower lip 2-lobed .....................00 00. 1. Pinguicula 
+ Leaves filamentous; bladders usually present; flowers commonly several per 
scape; upper and lower lips of calyx lip not divided .......... 2. Utricularia 


1. PINGUICULA L. 


Rosette, marsh herb. Leaves flat, surface sticky, margins inrolled. Scape 
simple, single-flowered. Calyx 2-lipped, the upper lip 3-lobed, the lower 2-lobed. 
Corolla funnel-shaped, narrowed into basal spur, 2-lipped, the upper lip 2-lobed. 
the lower 3-lobed. Fruit splitting at apex into 2 valves. 


1. P. alpina L. Fig. 110a. 

Leaves 1.3-2.3 x 0.7-Icm, + oblong, blunt, margins inrolled. Scape 
3-9.5cm. Calyx glandular, upper lobes c 3mm, lower lobes c 2.5mm. Corolla 
white, with yellow spot at base of central lobe of lower lip, tube and spur 
6—7mm, central lobe of lower lip 5.5-6.5 x 4-Smm, basal spot with long, white 
hairs; lobes of upper lip c 3.5 x 2.8mm. Style short, c 0.5mm, stigma punctate. 
Filaments c 1mm; anthers c Imm, circular, opening by a pore. Capsule c 5.5 x 
3.5mm, ovoid, eventually splitting in two at apex, the lobes shortly recurving. 


Fic. 110. Lentibulariacae, Phrymaceae and Plantaginaceae. Lentibulariacae. a. Pinguicula alpina: 
habit (x 1). b, Urricularia recta: habit (x 3). Phrymaceae. c—d. Phryma leptostachya vat. 
oblongifolia: c, apex of flowering shoot (x 1): d, flower (x 5). Plantaginaceae. e-f. Plantago 
crosa: e, habit (x 2): f, flower (x 8). Drawn by Glenn Rodrigues. 
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Bhutan: C — Thimphu district (Taglung La), Punakha district (Tang Chu), N 
— Upper Mo Chu district (above Naha), Upper Bumthang Chu district 
(Tolegang, Tsampa, Pangotang), Upper Kuru Chu district (Singhi), Upper 
Kulong Chu district (Me La); Sikkim: Lasha Chhu, Kalaeree, Lachen, Thanggu, 
Lhonak, Tensutang. Grassy flush; moss on moist gravel; scree, by stream: rocks 
in spray of waterfall, 3200-4880m. May-July. 


2. UTRICULARIA L. 


Epiphytic, lithophytic or marsh herbs, or aquatics (floating or anchored): 
perennial or annual. Rhizoids present; stolons present, bearing finely dissected 
leaves along their length, or leaves at base of scape, linear or differentiated into 
blade and petiole. Inflorescence borne on a scape, leafless or with tiny bract- 
like scales. Inflorescence a raceme or sometimes branched or reduced to a single 
flower. Bracts medifixed or basifixed. Calyx 2-lipped, lips entire, persistent, 
accresent in fruit. Corolla 2-lipped, the upper commonly smaller, the lower with 
a basal spur and expanded, often deflexed limb, with a basal ‘palate’ often 
differing in colour, surround by marginal rim. Stamens 2. Fruit dehiscing by a 
lateral slit or circumscissile. 

Scape measurements are to the insertion of the lowest flower. Under-collected 
in our area and additional species may well occur. These delicate plants are best 
preserved in spirit, but if pressed, care should be taken to dissect out a few 
plants from their substrate moss so that the scape-base can be seen. This is 
necessary to see whether or not a tuber or persistent seed testa is present. 


Ly--. PIOWETS: VENOW ct astsS2 conan neranenistie sanioabee vaneses Gee qemtareds tive laces 2 
+ Flowers mauve or whitish (sometimes with a yellow spot at the base of the 

lower-Corellaility) 4 passe cuknce cancer aa seme en ne see ethene ne ae ous een eae 5 
2... TIGA S“AQUATIC: <i ci5 sted Lente toni dalek woaran ea one dinatadey hay 3 
Pe CLCPLCSULTAI LS vost sizes ogee bait a tee een Wee wre res eri un een botaaheeacmeneaes 4 
3. Spur of corolla saccate, wider than long; scape with scales .... 6. U. minor 
+ Spur of corolla longer than wide; scape lacking scales ......... 7. U. aurea 


4. Upper lip of corolla shorter than upper calyx lobe; calyx lobes finely 
acuminate; pedicels very slender, ascending in fruit; plant temperate to 


DUD C lees re ca atpedradind teh tahoe pleaded aus atdhinwenp ean ueuname utes 8. U. recta 
+ Upper lip of corolla exceeding upper calyx lobe; calyx lobes rounded at 
apex; pedicels stouter, recurved in fruit; terai plant ............. 9. U. bifida 


5. Plants arising from a small tuber; flowers larger, lower corolla lip over 


BEIT WIS ing cd hire heat esncek Dah ae Marae ted vata Sonica coaches oh biake Wes ak Seen OL aes 6 
+ Plants annual, tuber absent; flowers smaller, lower corolla lip under 8mm 
wide 
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6. Spur long, over 4mm; lateral lobes of corolla lip narrow, elongate 
4. U. brachiata 
Spur short, under 2mm; lobes of corolla lip + equal, broad 
5. U. christopheri 


7, Spur short, saccate; seeds not glochidiate .................. 3. U. multicaulis 
+ “Sout slender; seeds Glochidiate. oc 25 at nancrmenudersmereisnautsal ceqasieeatas 8 
8. Lower corolla lip S-lobed ..................ccccccceeeeseeeeeeees 1. U. striatula 
+ Lower corolla lip 4-lobed 2 is vissaivnd cade ci eeesvonteneee as 2. U. furcellata 


1. U. striatula Smith; U. orbiculata A. DC. 

Delicate lithophytic annual; tuber absent. Stolons filiform, bearing leaves, 
thizoids and bladders; leaf blades small, orbicular to transversely elliptic, c 2 x 
|.8-2.4mm, base cordate, petioles 2-3mm; bladders 0.5—1.2mm. Scapes 
1.5-10cm, filiform, bearing 2—6 flowers, occasionally with a single branch. 
Lowest pedicel 3~7mm. Bracts medifixed, purplish, 2-lobed. Calyx lobes punc- 
tate, the upper transversely elliptic, emarginate, 1.7—2.6 x 2.2—3mm, the lower 
oblong, c | x 0.9mm. Corolla mauve with yellow spot at base of lower lip, 
upper lip shorter than upper calyx lobe; lower lip wider than long, 4-8mm wide, 
crenately 5-lobed, lobes + equal; rim of palate hairy; spur slender, acute, 
3-4mm. Capsule subglobose, c 1.7mm in diameter, dehiscing by a lateral slit; 
seeds c 0.3mm. brown, pear-shaped, with slender, whitish, glochidiate spines. 

Bhutan: S — Samchi district (W bank of Torsa River, Phuntsholing), Chukka 
district (c 2km below Chimkakothi), C — Punakha district (Wangdi Phodrang— 
Wacha); Darjeeling: Kalijhora, Damsong Forest, Sivok, Tonglu, Kodabary, 
Lopchu; Sikkim: Phodong Gompa, Lachung, Phadonchen. Wet rocks, including 
mossy tufa, 200—-2280m. February—September. 


2. U. furcellata Oliver 

Differs from U. striatula as follows: plant usually smaller; corolla lip 4-lobed 

Darjeeling: Rungbool. Darjeeling: Sikkim: Lachen. Wet rocks, 2130-2800m. 
August-September. 

It is impossible to see the shape of the lower corolla lip in some of the badly 
pressed, old material. Only specimens determined by P. Taylor are included here 
and none of these is recent. 


3. U. multicaulis Oliver 

Delicate lithophytic annual, 1.2—5.5cm: tuber absent, seed husk persistent at 
base of scape. Plants very tightly clumped, so scapes appearing tufted. Stolons 
filiform, bladders c 0.8mm. Leaves 1-2, at base of scape, blades 0.7-1.3 x 
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0.5-1.5mm, orbicular or oblanceolate, base cuneate, petioles 2.4-3mm. Scapes 
0.8-4cm, filiform, bearing 2—4 flowers. Pedicels 3—6mm. Bracts c 0.5mm, medi- 
fixed, irregularly lanceolate, hyaline. Calyx: upper lobe transversely elliptic, 
shallowly emarginate, c 1.2 x 1.6mm; lower lobe oblong, c 0.9mm. Corolla 
mauve, with yellow spot at base of lower lip; upper lip shorter than upper calyx 
lobe: lower lip + 3-lobed, 4.5—-6 x 4.5-6mm, central lobe 2.2-3.5 x 1.5-2.2mm, 
blunt, sometimes emarginate, lateral lobes downward-pointing, triangular, 
acute, sometimes with a lateral tooth; rim of palate hairy; spur short, stout, 
1-1.5mm. Capsule globose, c 2mm diameter, dehiscing by a lateral slit; seeds ¢ 
0.5mm, dark brown, pear-shaped, covered in rows of subacute papillae, with a 
tuft of hairs at the narrow end. 

Bhutan: C — Ha district (Damthang—Charithang), Bumthang district 
(Shabjethang), Tashigang district (Roch Chu Valley), N — Upper Kuru Chu 
district (Narim Thang); Sikkim: Chamnago. Wet, mossy rocks, 3050-4115m. 
July-August. 

A photograph taken at Darkey Pang Tso (Thimphu district, 3980m) is prob- 
ably of this species. The specimens from Shabjetang (Ludlow, Sherriff & Hicks 
19508, K, BM, E) were determined by Taylor as U. kumaoensis Oliver and 
included under that species in Taylor (415). This species differs in having seeds 
with a tuft of hairs at each end, and less acute papillae. The specimens are in 
flower, and the only seeds that can be seen are those persisting at the base of 
the scapes: it is therefore impossible to see if a tuft of hairs has been present at 
the end at which germination has taken place; however, the papillae look too 
acute for U. kumaonensis, and the specimens have been re-determined. 


4. U. brachiata Oliver 

Delicate lithophytic or epiphytic perennial. Tuber 1.5—2.3mm, subglobose or 
elongate. Stolons filiform, bladders 0.7-Ilmm. Leaves 1-2, at base of scape. 
blades 1.5-4.5 x 2.5—8mm, transversely elliptic or reniform, base truncate or 
shallowly cordate, petioles 7-22mm. Scapes 3.2—6.2cm, filiform, bearing 1-2 
flowers. Pedicel(s) 4-6.5mm. Bracts 1.7-2mm, medifixed, irregularly oblong. 
truncate-erose, hyaline. Calyx: upper lobe transversely elliptic, shallowly emar- 
ginate, 2-2.4 x 3-3.5mm; lower lobe oblong, c 1.8 x Imm. Corolla white, 
with yellow spot at base of lower lip; upper lip shorter than upper calyx lobe: 
lower lip 5-lobed, 6-9 x 8—10.5mm, central lobe short, blunt, 2—3.5 x 3-5mm. 
lateral lobes much narrower; rim of palate hairy; spur slender, blunt, 4.5—Smm. 
Capsule subglobose, c 3mm diameter, dehiscing by a lateral slit; seeds c 0.5mm, 
brown, oblong in outline, with a tuft of hairs at each end. 

Bhutan: C — Thimphu district (Hinglai La-Tsalimaphe, Dechencholing- 
Punakha, Barshong), Tongsa district (Rinchen Chu), Bumthang district (Yuto 
La, Dhur Valley), N — Upper Mo Chu district (Pari La), Upper Kulong Chu 
district (Lao); Darjeeling: Sandakphu, Tonglu; Sikkim: Phedang-Tsoka. 
Yampung, Lachen. On wet mossy rocks or trees, especially in fir forest. 2740- 
4270m. July-September. 
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5, U. christopheri P. Taylor 
Differs from U. brachiata as follows: spur of corolla shorter, c 1.5mm, conical, 


lobes of lip + equal, the lateral not narrow and elongate. 
Sikkim: just above Changu. (Presumably on mossy rocks), 3960m. July. 


6. U. minor L. 
Submerged aquatic perennial]; some stolons colourless and buried in substrate: 


floating stolons long (to 13cm or more), bearing green leaves. Leaves + circular 
in outline, finely several times dichotomously divided, primary segments c 3, 
4-8mm x c 0.5mm, margins not setulose, ultimate segments with a minute 
apical seta; bladders borne on margins, ovoid, |—2mm. Scapes to 7.5cm, stout, 
emerging above water, bearing several small, bract-like scales, flowers c 6. 
Pedicels to 4mm. Bracts c 2mm, basifixed, oblong, truncate, base auriculate. 
Calyx lobes subequal, orbicular, the upper c 2.3 x 2.5mm, the lower c 2 x 
Imm. Corolla yellow; upper lip c 4mm; lower lip c 7.5 x 6.5mm, + oblong: 
palate streaked purple, rim glandular; spur broadly conical, wider than long, c 
0.8 x 2mm. (Fruit not seen; pedicels recurved; capsule 2—3mm diameter, 
globose, circumscissile; seeds lenticular-prismatic, c Imm wide (415).) 

Bhutan: C - Bumthang district (near bridge over Bumthang Chu, Jakar), N 
- Upper Kulong Chu district (Me La). Shallow pools, 2700-3960m. June. 


7. U. aurea Loureiro; U. flexuosa Vahl 

Differs from U. minor as follows: suspended aquatic (i.e. not anchored to 
substrate); scape lacking bract-like scales: flowering pedicels longer (the lowest 
often over Icm); spur cylindric, longer than wide (4—4.5 x 1.7—2mm): capsule 
larger (4-5mm diameter). persistent calyx lobes coriaceous, spreading horizon- 
tally, persistent style to 2mm. 

Darjeeling: Siliguri; W Bengal Duars: Jalpaiguri. Terai, (tanks and ditches), 
150m. August-December. 

No recent collections seen. 


An inadequate, sterile specimen of a floating species from flooded rice-fields 
at Chapcha appears to be neither of the two previous species: it 1s possibly U. 
australis R. Brown, but flowering collections are required. This latter species 
resembles U. minor in having scales on the scape, but differs in having a longer 
spur and lateral setulae on the leaf segments. 


8. U. recta P. Taylor; U. scandens Benjamin var. firmula (Oliver) Subramanyam 
& Banerjee, U. wallichiana Wight var. firmula Oliver. Fig. 110b. 

Slender ?perennial. 1.5—13.5cm, usually terrestrial (marsh), sometimes litho- 
phytic. Stolons short, filiform: bladders c 0.7mm. very scarce, inserted at base 
of stolons and leaf margins: leaves narrowly linear. inserted on stolons. blades 
toll x ¢ 0.5mm. Scapes 0.7-9cm, filiform. bearing 1—4(-8) flowers. Pedicel 
2.5-5.5mm, slender, narrowly winged, ascending in fruit. Bracts to 2mm. basi- 
fixed, lanceolate to ovate. finely acuminate, hyaline. Calyx lobes subequal. 
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lanceolate to ovate, finely acuminate, the upper wider, 2.5-3.2 x 2.2-2.4mm 
the lower 2.5-2.8 x 1.4-1.8mm. Corolla yellow; upper lip shorter than upper 
calyx lobe; lower lip deflexed, transversely elliptic, blunt, 2.5—-5.5 x 3.4-6mm, 
conspicuously swollen at junction with palate; rim of palate minutely ciliate: 
spur 3.5—6mm, curved, acute. Capsule ellipsoid, 2.5-2.8 x 1.7—-1.9mm, dehiscing 
by a lateral slit; seeds c 0.3mm, brown, oblong in outline, + smooth. 
Bhutan: C — Thimphu district (Olakthang Hotel, Paro—Chelai La, Paro 
Bridge), Bumthang district (Lami Gompa, Jakar, Shabjetang, Gyetsa), 
Tashigang district (Tashi Yangtse Dzong), N -Upper Mo Chu district (Gasa): 
Sikkim: Gangtok, Singhik, Lachung. Shallow pond; moss on boulders in fir 
forest; marshy, peaty turf; edge of stream, 1400-3350m. June—October. 


9. U. bifida L. Nep: Sunakhan jat. 
Differs from U. recta as follows: upper lip of corolla exceeding upper calyx lobe: 
calyx lobes rounded at apex; pedicels stouter, recurved in fruit. 
Darjeeling: Katambari. Terai, (marshes; paddy-fields, 150m). November. 
No recent collections seen. 


Doubtfully recorded species: 


U. caerulea L. (syn. U. nivea Vahl) 

There are old records of this species from the terai, but no specimens have 
been seen. A mauve-flowered, terrestrial species, with small, subsessile flowers 
with an unlobed lower corolla lip. 


U. gibba L. (syn. U. exoleta R. Brown) 

A single specimen seen, with the locality ‘probably Jalpaiguri District’. The 
species occurs in Nepal, so is likely to occur in our area at low altitudes. It is 
a slender, marsh plant, with slender stolons bearing very reduced filamentous 
leaves; flowers yellow, few, on long pedicels. 


Family 180. PHRYMACEAE 


by L.S. Springate 


Erect herbaceous perennial, sparsely pilose; stems 4-angled. Leaves opposite. 
simple, ovate, + acuminate, subtruncate to cuneate at base, serrate-dentate. 
Inflorescence of terminal and axillary elongate spikes. Flowers bisexual, zygo- 
morphic, spreading, completely deflexed in fruit. Calyx tubular below, very 
unequally 2-lipped; upper lobes 3, adjacent, linear, apex hooked in flower, coiled 
in fruit; lower lobes 2, very obscure. Corolla white or pink, often marked purple. 
tubular below, 2-lipped; upper lip emarginate; lower lip larger, 3-lobed. Stamens 
4, inserted on corolla tube, briefly exerted. Ovary superior, 1-ovulate; style |. 
slender, briefly exerted: stigma bifid. Fruit an achene retained in enlarged persist- 
ent calyx. 
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1. PHRYMA L. 


Description as for family. 


|. P. leptostachya L. var. oblongifolia ( Koidzumi) Honda. Fig. 110c—d. 

Plant c 0.5-Im. Leaf blades 30-110 x 15-50mm; petiole 3-25mm. Calyx 
tube c 3mm in flower, c 6mm in fruit; upper lobes c 2mm. Corolla tube c 
4-6mm:; lower lip 3-3.5mm, ciliate. Achenes c 4mm. 

Bhutan: S — Chukka district (Chukka), C — Punakha district (Lumichawa 
(117)), Tashigang district (Gomchu (117)). Streamsides etc., 1400-2550m. July~ 
September. 

Details of specimens from Nepal included in description above. The species 
is found in E Asia (var. oblongifolia) and eastern N America (var. leptostachya). 


Family 181. PLANTAGINACEAE 


by L.S. Springate 


In our area one genus of rosulate scapose perennial herbs. Leaves simple, 
entire, dentate or sometimes lobulate towards base, with 3-5 parallel veins and 
broad channelled petiole. Inflorescence spicate, dense during anthesis, elongating 
and sometimes lax in fruit. Flowers bisexual, regular, 4-merous, sessile or 
subsessile. Bract and sepals with green keel and broad scarious margin: bract 
|; sepals free or abaxial pair fused. Corolla gamopetalous. tubular. 4-lobed. 
Stamens inserted below middle of corolla tube; anthers versatile. long exserted. 
hanging inverted, ovate, apiculate, sagittate or cordate at base. Ovary superior. 
2-celled, though septum free from ovary walls by anthesis, rarely with a false 
septum dividing 1 or both locules; style filiform, exserted from calyx before 
corolla lobes and anthers. Capsule ovoid, circumscissile near base: seeds 2-c 
27, angular or dorsi-ventrally compressed, peltately attached. partly sunk into 
thick septum, mucilaginous. 


1. PLANTAGO L. 


Description as for family. 


1. QOvules and seeds 2: bract long scarious-cuspidate: 2 abaxial sepals largely 


TUSCGs Sati rad acne eatin tint aes emis ecuchan eameer a Nett 4. P. lanceolata 
+ Ovules and seeds 4—c 27: bract very short herbaceous cuspidate: 2 abaxial 
SODAS FEC? iy) ended Ghats tad audidiedesea- snows ake ena onia Sere e 2 
2. Ovules and seeds (4—-)5: sepals c 1.7mm, barely exceeding c 1.3mm deep 
CAPSUIE: DASE fhe yuu alge plant hucunne tent eemieen saad meet ser 3. P. depressa 
+ Ovules and seeds 6—c 27: sepals 2.3-2.8, much exceeding c 0.8mm deep 
Capsule DASE: 4 cules dco 94 } vee exe cba Sense nine Mave Shae ari et 3 
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3. Ovules and seeds (6—)11—c 27, 0.8-1.2mm; corolla tube 2~3mm: capsule 


not exceeding 4M 60..45 assay ee ta eee sed oa wine eng sd ee danaks 1. P. erosa 
+ Ovules and seeds (6—)7—-9(—11), 1.2—2.3mm: corolla tube 3—3.5mm: capsule 
oftensexceeding@ AMIN? «c50%55. oo. es eseey ah Geis ea eas 2. P. sp. A 


1. P. erosa Wall.; P. major sensu F.B.I. p.p. non L., P. asiaticu auct. non L., P 
major var. asiatica auct. non (L.) Decaisne. Fig. 110e-f. 

Leaf blade elliptic, 30-90 x 15—-5S0mm, subacute, attenuate at base, subentire 
or shallowly dentate above, often coarsely dentate below or bearing |-2 Pairs 
of oblong to oblanceolate lobes towards base, subglabrous to puberulous: 
petioles 15—70(—140)mm. Peduncle (25—)70—260mm, ribbed; flowering head 
22—200mm up to late anthesis. Flowers subsessile; bracts suborbicular, ovate or 
elliptic, concave, 1.8—2.5mm, subobtuse to acute. Sepals 2.2~2.8 x 1.3-2mm, 
broadly obovate (outer 2) or oblong-elliptic (inner 2), with keel briefly projecting 
as obtuse cusp. Corolla whitish, tube 2-3mm, lobes ovate, obtuse, 0.7mm to 
narrowly triangular, acute, 1.2mm, soon strongly reflexed. Capsule 2.8-4mm. 
splitting c 0.8mm above base; seeds (6-9), 11-27, + elliptic, angular or com- 
pressed, 0.8—1.2mm, brown. 

Bhutan: S — Samchi, Chukka, Gaylephug and Deothang (117) districts, C - 
Thimphu, Punakha, Tongsa and Mongar districts; Darjeeling: Darjeeling, 
Kurseong, Sitong etc.; Sikkim: Gangtok (97a), Phusum, Thanggu etc. Disturbed 
sites, wasteground, clearings, forest, field margins, grassland, riverside sands, 
600-2500m. March—August. 

Probably in all administrative districts of Bhutan above 1000m (272). The 
collection from Thanggu has only 6—9 seeds per capsule and, in one case, 
scattered flowers almost to base of scapes. No Plantago specimens from Chumbi 
were seen, but Pai (in 421) has recorded P. asiatica L. there (as well as P. 
depressa). Pilger (387) distinguished the former from P. erosa by the keel of its 
sepals not protruding as an apical cusp, but being overtopped by a narrow 
scarious apex, on which basis no reliable example of P. asiatica was seen from 
elsewhere in our area. 


2. P. sp. A. Dz: Casoma. 

Similar to P. erosa but small plants with large flower parts: leaf blade 30-60 
x 17-35mm; peduncle 50-120mm; flowering head 15—60mm; corolla tube 
3-3.5mm, lobes 1-1.4mm; capsules 3.4-4.8mm; seeds (6-)7-9(-I]). 
1.2-—2.3mm. 

Bhutan: C — Thimphu district (Barshong, Dochong La, Motithang, Pajoding). 
Roadside banks etc., 2450-3800m. June-August. 

A localised race of rather uniform appearance, provisionally separated from 
P. erosa here, even though most of its potentially distinguishing characters occur 
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exceptionally in that species. A largely dehiscent collection from Thimphu 
district, Hasimara~Thimphu, 915m, may also belong here. Two flowering collec- 
tions of uncertain status from the Darjeeling/Sikkim border (Chiya Bhanjang- 
Phalut, Chiya Bhanjang-Dentam) are similar, but have more ovules (usually 
1{-14, more on one plant where false septa are present). 


3, P. depressa Willdenow; P. tibetica Hook.f. Dz: Tasoma. 

Similar to P. erosa, differing most obviously by the fruit. Leaf blades 50-70 
x 20-30mm, remotely dentate, not lobulate, petioles c 25mm or 40-60mm 
(when etiolated ); peduncles 50—140mm in fruit; fruiting head 25-100mm; sepals 
to 1.7mm, scarcely exceeding capsule base; corolla lobes + ovate, less than 
0.5mm, obtuse; capsule dehiscing c 1.3mm above base: seeds 5, compressed, all 
erect, 2 pairs side-by-side with one above in | locule, 1.4-1.9mm. 

Bhutan: C - Thimphu district (Paro), N - Upper Mo Chu district 
(Zambuthang); Sikkim: Nathang (113), Thanggu (112); Chumbi: without 
locality (421). Wasteground near habitation, 2300—4020m. In fruit August— 
October. 

Only two fruiting specimens seen. Exceptional capsules with 4 seeds reported 
outside our area (387). 


4, P. lanceolata L. 

Differs from species 1—3 by its narrowly elliptic leaf blade, c 100-120 x 
20mm, remotely denticulate; peduncle 300—-400mm; flowering head very dense. 
ovoid at first, later cylindric, 7-25 x c 8mm, remaining very dense through 
fruiting; bracts 3.5-4mm, with long scarious cusp; 2 abaxial sepals largely fused 
to form + orbicular, faintly 2-keeled, emarginate blade: 2 adaxial sepals free. 
with prominent green keel long-ciliate towards apex; corolla lobes ovate, 2mm. 
short-acuminate, scarious with brown keel; ovules and seeds 2. 

Bhutan: C — Bumthang district (Bumthang). Roadsides, 2600m. August. 

A weedy species of Europe, N Africa and Asia to W Himalaya, frequent at 
the site of the only collection seen and probably introduced. Vigorous plants 
with much longer but equally dense flowering and fruiting heads are known 
outside our area. 


Family 182. CAPRIFOLIACEAE 


by R.A. King, Lonicera by P.W. Meyer 


Herbs, shrubs or small trees, sometimes climbing. usually with pith. Leaves 
simple or compound, opposite. Stipules present or absent. Flowers hermaphro- 
dite, usually in corymbs or short spikes, rarely paniculate. Calyx adnate to 
ovary, usually 5-lobed. Corolla gamopetalous. actinomorphic or zygomorphic: 
lobes usually 5, imbricate in bud. Stamens 5, rarely 6. inserted on corolla tube, 
alternating with corolla lobes. Ovary inferior, (1—-)2-8-locular: style long or 
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short; stigma capitate or lobed. Ovules solitary, few or many. Fruit a drupe 
or berry. 


— 


Leaves Compound) onc cceriteseer eri koka gee st SG beat hae? 4. Sambucus 
Se “Leaves ‘SIMIC, descins hi eee Ride go utgew oat excel duse Meme eaGas Oks Ge ial ony, 2 


2. Flowers in many-flowered often umbelliform corymbs or panicles 


3. Viburnum 
+ Flowers in short spikes or in pairs ......... 6... c cece cece cece eeeeeeeeeeces. 3 


3. Herb; leaves obovate to oblong, each pair joined at base around stem 


5. Triosteum 
+ Shrubs or small trees; leaves various, not joined around stem............. 4 


4. Seeds numerous, minute; flowers regular; ovary 5- or 8-locular 
2. Leycesteria 
+ Seeds 2~-several, flowers regular or irregular; ovary 2—3-or rarely 5-locular 
1. Lonicera 


1. LONICERA L. 


by P.W. Meyer 


Deciduous or evergreen shrubs, often climbing, rarely tree-like. Branchlets 
fistulose or solid; winter buds with 2—several scales. Leaves opposite, simple, 
entire (rarely lobed), short-petioled, sometimes sessile, exstipulate, often glandu- 
lar. Flowers axillary, sessile or subsessile, in pairs, free or partly to almost 
completely fused along ovaries; each pair subtended by 2 bracts and 4 bracteoles: 
bracteoles usually fused below in pairs, sometimes all 4 connate in a cupula 
sheathing ovaries, rarely absent. Calyx 5-lobed, deciduous or persistent. Corolla 
5-lobed, tubular, often gibbous on outer side at base with nectary glands, 
2-lipped or nearly equally 5-lobed. Stamens 5, inserted on corolla tube. Ovary 
inferior, 2-, 3-, or rarely 5-locular; style slender with capitate stigma, usually 
exserted. Fruit fleshy with 2—several seeds. 

L. hypoleuca Decaisne and L. caucasica Pallas subsp. govaniana (DC.) Hara 
are reported in Bhutan or Sikkim (135). The validity of these reports is in doubt 
and no documented specimens from our area have been located. 
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Bitly SOIC: doseeywieupe ences ae otek fete Sones oats Gwent eaten, se! 2 
Pin ONOWvdevasera ated Meee det cies ccssids octets yep aceieete cee kage” 20 
Leaves on fertile branchlets shorter than 1.4cm ..............0.0000cccce eee 3 
Leaves on fertile branchlets longer than 1.4cm ........0000 000... c cee ee ee, 8 
Corolla not gibbous at base; leaves often linear to oblanceolate .......... 4 
Corolla gibbous at base; leaves broadly obovate ............0...00..c cece 7 
Ovaries almost wholly connate ............. 0... cccc cece ce eececceeueseeeuneeees 5 
Ovaries connate only at base ............... ccc cece ccc c cece ceeeeeeeeceeeeenans 6 
Pedicels 1 Smit 3 26 ccoaiclcantinnw'sqinananw ascenmucses semen tak: 1. L. myrtillus 
Pedicels IO=25mMlauwite cece nstir kone adtnbndatandeshasdasaws 2. L. angustifolia 
Stamens shorter than corolla tube; leaves usually hairy beneath 
4. L. rupicola 
Stamens exserted; leaves glabrouS................ cc ceeeeee ee eens 5. L. spinosa 
Flowers and fruits subtended by 2 small bracts and 2 linear bracteoles; 
flowers emerging after leaves .......... 0.0... ccc eee eee eee ee eens 7. L. obovata 
Flowers and fruit subtended by 2 ovate to lanceolate leaf-like bracts; bracte- 
oles absent; flowers emerging together with leaves ......... 8. L. litangensis 
Leaves glabrous beneath s.;..2.2 Linea tsdsraeewaes gs tere eee a ines aa eS 9 
Leaves hairy beneath ssui2ena tan dcaae sit Pad aks Saat ontitas eae ee Set aas 13 
Peas leathery acca vit Vien niet Gasca mya tl uuts cate ou pte Ska 10. L. ligustrina 
LGAVES NOE IEAUNEEY virtue wane canenden ete eesti eee anata 10 
. Bractlets connate, forming-a cupula .....0s..s00 sss aiorseatene ee ea 1] 
Bracers GistinGls sn tiki th, Sei itdencined eakeg tiene aan Nasa eadamaadan 12 
. Pedicels 10-25mm; leaves oblong to lanceolate ........... 2. L. angustifolia 
Pedicels 4~7mm: leaves ovate to ovate-oblong ............. 3. L. tomentella 
. Leaves with up to 7 pairs of prominent veins: calyx shallowly lobed; fruits 
DOG ses SON anita beatris ay UN ele A Sa te Gia Canteen aie 15. L. webbiana 
Leaves with 9 or more pairs of prominent veins; calyx deeply lobed: fruits 
DC tik ts atta a Sinha tips: Musee tints Sa tiets arated 16. L. lanceolata 
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13. Bractlets connate, forming a cupula .................0...0... 3. L. tomentella 
+ Bractlets in separate pairs, not forming a cupula, or absent ...........,, 14 
[4:. Bractletsabsent <2 inet kc hae ocean eens rents ee eg le es 15 
4° JBractlets PIeSel trai cancsscs thea nleaantenicpate Pet ea heath kde ii. 18 


15. Calyx lobes well developed (ovate, c 0.7mm), stiffly and persistently ciliate 


13. L. asperifolia 
+ “Calyx lobes eciliaté or ODSOlete antas ucsis i dhereiedoicnaidy piniaeiasdion § 16 


16. Fruit red; corolla pilose outside; winter buds tan to brown .. 14. L. hispida 


+ Fruit blue; corolla glabrous outside; winter buds blue-black............. 17 
7 Corolla yellow asecatatcuvissaividcaties ies eadsaeseaeee: 11. L. cyanocarpa 
+: 3 Carolla. deep: purple -vncse etc os Sate wun gs meee eeese ats 12. L. porphyrantha 
18. Leaves broader than 15mm, base rounded to obtuse ...... 15. L. webbiana 

Leaves narrower than 15mm, base attenuate ................c eee e cece eee 19 


19. Fruit connate only at base; bracts longer than Imm; corolla wine-red 
6. L. purpurascens 


+ Fruit connate; bracts 0.5mm; corolla pale green ............... 9. L. saccata 
20, Erect Shrub: siessysaviada recites dest ents weenie 17. L. quinquelocularis 
+.  ‘Seandent Oc tWiNIME vecssasavedspsen eevee tina landes eteecaley cages. 21 
21. Leaves nearly glabrous, not ciliate .............. cece eee 19. L. glabrata 
+. Leaves hairy, ciliate”... 26stcc2.aia au eee iadbs ice ine ee Sg ae 22 


22. Leaves pilose beneath; corolla tube shorter than 20mm .. 18. L. acuminata 
+ Leaves tomentose beneath; corolla tube longer than 60mm 
20. L. macrantha 


1. L. myrtillus Hook.f. & Thomson; L. parvifolia Hayne var. myrtillus (Hook. 
& Thomson) Clarke, L. myrtillus var. depressa Rehder 

Shrub to 4m. Branchlets tan, hirsute, bark peeling off in narrow shreds as it 
matures. Leaves ovate to oblong, 5-13 x 3-7mm, rounded to acute, base 
rounded to acute, pilose above when young, glabrescent, grey and glaucous 
beneath; petiole 0.5—-Imm, glabrous. Peduncle 1—-Smm, glabrous; bracts leaf- 
like, obovate, 4-5mm: bractlets connate. 1-1.5mm. Flowers actinomorphic. 
Corolla white to pinkish, tube 5—8mm; stamens shorter than tube. Fruit orange- 
red, connate. 

Bhutan: C — Thimphu and Punakha/Tongsa districts, N — Upper Mo Chu, 
Upper Pho Chu, Upper Mangde Chu and Upper Kulong Chu districts; Sikkim: 
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gikbari, Dik Chhu, Thangshing etc. On rocky screes with dwarf Rhododendron 
scrub and on peaty hill slopes, 3050-4400m. May-July. 

L. myrtilloides Purpus has been reported from Singalila and Sandakphu (both 
3900m, Darjeeling district (73)). The species was based on cultivated material 
(now lost) and may be of hybrid origin (398). The name is often applied to 
specimens intermediate in character between L. angustifolia and L. myrtillus 


(as in 73). 


2, L. angustifolia DC. 
Shrub to 4m. Branchlets brown to black, glabrous (young shoots rarely 


sparsely (red-) glandular-stipitate), pith solid. Leaves oblong to lanceolate, 1.5—4 
x 0.6-1.5cm, acute to mucronulate, base attenuate, glabrous above, pilose or 
sometimes glabrous beneath, silvery (sometimes sparsely glandular-ciliate): peti- 
oles 3-5mm, glabrous, leaving persistent raised leaf scar. Peduncle 1—2.5cm: 
bracts linear to lanceolate, 4-6mm, sometimes glandular-ciliate: bractlets con- 
nate forming a cupula, 1.5—2mm. Flowers actinomorphic. Corolla white, green- 
ish, pale pink or pale mauve, tube 8—10mm, glabrous; stamens shorter than 
tube. Fruit red, connate, 4—Smm. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa. Bumthang, Tashigang and 
Sakden districts, N — Upper Kulong Chu district; Sikkim: Boktak. Dik Chhu, 
Gopethang etc. Among Rhododendron in fir forest along stream banks, and in 
hemlock and oak forests, 2200-3960m. May-August. 


3. L. tomentella Hook.f. & Thomson 


var. tomentella 

Shrub to 4m. Branchlets tan, villous when young, pith solid. Leaves obovate 
to lanceolate, 1.5-2.5 x 1—1.5cm, acute to acuminate, base broadly rounded. 
glabrous above but sometimes hairy on midrib, villous beneath: petiole 1—2mm, 
villous with dense tuft of hairs at junction with stem. Peduncle 2-10mm, pilose: 
bracts linear to lanceolate, 56mm: bractlets connate forming a cupula, 2mm. 
Flowers actinomorphic. Corolla white or flushed pink, tube 8—10mm: stamens 
shorter than tube. Fruit blue-black with glaucous bloom, Icm, connate at base. 

Bhutan: C — Thimphu district (Barshong, Shanosam), Sakden district 
(Sakden), N — Upper Mo Chu district (Kohina, Pya La area), Upper Kulong 
Chu district (Me La): Sikkim: Phune-Yakche, Zemu (113) etc.: Chumbi: 
Chumbi, Galing. On sandy flats along rivers and in fir forest, 3200-4100m. 
June-July, 


var. tsarongensis W.W. Smith 
Differs from var. tomentella by its leaves which are glaucous, nearly glabrous 
beneath, and with more conspicuous veins. 
Bhutan: C — Tashigang district (Tashi Yangtsi), N - Upper Kulong Chu 
district (Me La). 
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4, L. rupicola Hook.f. & Thomson; L. thibeticu Bureau & Franchet 

Shrub to 1.3m. Branchlets tan to dull brown, sparsely pilose with shor 
glandular hairs, bark shredding in narrow strips, pith solid. Leaves linear to 
oblong-lanceolate, 10-15 x 3-—Smm at flowering, acuminate, base rounded to 
subcordate, scattered glandular-hairy above, glabrous to white tomentose 
beneath; petioles 0.5—Imm, with short-stalked glandular hairs. Peduncle + 
absent; bracts linear, 4-S5mm, with short glandular hairs; bractlets connate 
below in pairs, 1.5-2mm. Flowers actinomorphic. Corolla pale yellow to rose. 
lilac, tube 5S~6mm. Fruit bright red, free, 6—8mm, crowned by prominent calyx 
lobes 2—4mm. 

Bhutan: C — Thimphu district, N —- Upper Mo Chu, Upper Pho Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Chemathang- 
Thangshing, Gurudongmar, Thanggu. Along rocky stream edges, open valleys, 
and on screes among dwarf Rhododendron and Juniperus, 3800-4900m. 
May-June. 

L. syringantha Maximowicz has been reported in Bhutan (71) but the 
examples seen do not match the Chinese type, which has much broader leaves 
and a more rounded leaf apex. The character of leaf hairiness which is sometimes 
used to distinguish it from L. rupicola is quite variable throughout this group. 
L. syringantha and L. rupicola are closely related, each being variable with 
many intermediate forms. Further work is needed to define their precise relation- 
ships. L. thibetica has been described as distinct from L. rupicola based on 
minor variations in leaf shape, indumentum, glossiness, and degree of fusion of 
the bracts. Examination of numerous collections has shown all of these charac- 
teristics to be variable, with a full range of intermediate forms. 


5. L. spinosa (Decaisne) Walpers; Xylosteum spinosum Decaisne 

Shrub to Im. Branchlets tan, often tapering to spiny point, sparsely pilose. 
bark shredding in fine strips, pith solid. Leaves linear, 8-10 x 1—2mm, apex 
rounded, base tapered, glabrous above, glaucous beneath; petioles 0.5—]mm. 
glabrous. Peduncle 1mm; bracts 3—Smm, linear; bractlets connate below in pairs. 
0.5—I1mm. Flowers zygomorphic. Calyx lobes prominent, 0.5-lImm. Corolla 
pink, tube 7-12mm; stamens exserted, fused to tube just within throat. Fruit 
scarlet, translucent, connate at base. 

Sikkim: Lhonak Valley; Chumbi: Chomo Lhari. On open hillsides and stony 
flats, 4000-S000m. June. 


6. L. purpurascens (Decaisne) Walpers; Xy/ostewn purpurascens Decaisne 
Shrub to 5m. Branchlets tan, pilose, bark shredding in narrow strips after 
2-3 years, pith solid. Leaves ovate to oblong-lanceolate, 2.5-4 x 0.8-1.2cm. 
acuminate, rounded to attenuate, ciliate, lightly pubescent above, pilose beneath 
with glandular hairs on midrib and near base. Peduncle slender, 9—12mm; bracts 
linear, pilose, S-8mm:; bractlets small, rounded, glandular, 1—1.5mm. Flowers 
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zygomorphic. Corolla wine-red, tube 9-14mm, pilose outside; stamens just equal 
to length of tube. Fruit blue-black, connate at base. 
Sikkim: Yeumtang. Mixed forest among Abies and Betula, 3350m. May-June. 


1, L. obovata Hook.f. & Thomson; L. parvifolia Edgeworth non Hayne. 
Fig. 11 lad. 

Shrub to 1.2m. Branchlets brown to tan, glabrous, bark shedding in thin 
strips, pith solid. Leaves obovate, 6-12 x 4—8mm, obtuse to acute, base cuneate, 
glabrous above, white-glaucous beneath; petiole purplish, glaucous Imm. 
Peduncle purplish, glaucous, !—2mm; bracts linear, 7-9mm; bractlets connate 
below in pairs 0.5-2mm. Flowers zygomorphic. Corolla greenish-yellow, tube 
6-7mm:; stamens barely exserted. Fruit red, connate. 

Bhutan: C — Thimphu district (Upper Thimphu Chu), N — Upper Mo Chu 
district (Laya), Upper Pho Chu district (Chojo Dzong), Upper Bumthang Chu 
district (Marlung, Damakura); Sikkim: Dzongri, Pheonp, Yangshong La etc. 
On stony open hillsides with Rhododendron, Berberis and Potentilla, 3000- 
4600m. May-June. 


§. L. litangensis Batalin 

Shrub to Im. Branchlets dark brown, glabrous, bark peeling in narrow shreds, 
pith solid. Leaves elliptic to obovate, 6-9 x 3-4mm, acute, base obtuse, 
glabrous above, scattered glands below; petiole Imm, glabrous. Peduncle c 
3mm; bracts linear-lanceolate, c Smm; bracteoles connate in 2-lobed pairs, c 
Imm. Flowers zygomorphic, appearing before leaves. Corolla pale yellow, tube 
7~-Imm; stamens exserted. Fruit scarlet, connate, 6—-8mm. 

Bhutan: C — Thimphu district (Shodug—Barshong. Taglung La), N - Upper 
Mo Chu district (Laya-Laum Thang, Nyeli La): Upper Mangde Chu district 
(Mangde Chu), Upper Bumthang Chu district (Pangotang), Upper Kulong 
Chu district (Me La): Sikkim: Prek Chhu, Yumthang (409), Dzongri- 
Thangshing etc. High on rocky slopes among Rhododendron, 3900—4500m. 
May-June. 


9, L. saccata Rehder 
Shrub to 3m. Branchlets brown, with short bristle hairs persisting even on 
older branches, bark sometimes shreddy with age, pith solid. Leaves lanceolate, 
22-4 x 0.5-Icm, rounded to acute. base narrowly attenuate, sparsely pilose 
above, velutinous beneath with hairs denser at base and on veins: petiole 
I-1.5mm, with long pilose hairs. Peduncle 9-13mm: bracts linear, 6-8mm: 
bractlets small or absent. Flowers zygomorphic. Corolla greenish-white to pale 
yellow, tube 7-9mm. conspicuously saccate at base: stamens slightly exserted. 
Fruit scarlet, connate. 
Bhutan: C — Thimphu district (Barshong—Nala, Nala—-Tzatogang). Punakha 
district (Ritang), Sakden district (Merak), N — Upper Bumthang Chu district 
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(Lhabja). In Abies forest among Rhododendron hodgsonii and bamboo, 340). 
4100m. May-June. 


10. L. ligustrina Wall.; Xylosteum ligustrinum (Wall.) D. Don 

Shrub to 2.5m. Branchlets brown, strigose, smooth, light tan when older, pith 
solid. Leaves oblong-lanceolate to ovate, 3-5 x 1-1.5cm, acuminate, base 
obtuse to truncate, often with pairs of much smaller ovate to elliptic leaves 
6-12 x 4-7mm present on same branch, all leaves shiny, nearly glabrous above 
with strigose hairs on veins, with scattered strigose hairs beneath, denser on 
veins; petiole Imm, strigose. Peduncle 1.5—6mm,; bracts linear, 2—-2.5mm, ciliate: 
bractlets connate forming a tight cupula. Flowers zygomorphic. Corolla pale 
green, tube 7mm, gibbous at base; stamens exserted. Fruit free but tightly 
enclosed by bright red rather fleshy cupula, 5—7mm. 

Bhutan: N — Upper Kuru Chu district (Dunkar). Along streams, 2100m. May. 


11. L. cyanocarpa Franchet 

Shrub to Im. Branchlets dark brown becoming paler with age, scabrous, pith 
solid. Leaves elliptic, 15-30 x 7—12mm, acute, base cuneate, scabrous above, 
more densely so towards margins, strigose beneath, more densely so on veins, 
ciliate; petioles 1-2mm, strigose, base wrapping nearly halfway around stem. 
Peduncle 1—10mm; bracts ovate, 6—13mm; bractlets absent. Flowers zygomor- 
phic. Corolla cream-yellow, tube 15—17mm, glabrous outside, pilose within; 
stamens equalling tube. Fruit free, black with whitish bloom, Icm; calyx 
obsolete. 

Bhutan: N — Upper Pho Chu district (Tranza, Gafoo La), Upper Bumthang 
Chu district (Waitang). On screes, among rocks, and on open hillsides, 4300- 
4700m. June-July. 


12. L. porphyrantha (Marquand & Shaw) Nayar & Gin; L. magnibracteata 
Nayar & Girl, L. cyanocarpa var. porphyrantha Marquand & Shaw 

Similar to L. cyanocarpa but corolla wine-red to deep purple with broader 
tube; peduncles 5—25mm; bracts 13—27mm. 

Bhutan: C — Tongsa district (Dungshinggang), N —- Upper Kulong Chu district 
(Me La); Sikkim: Dzongri-Prek Chu, Chemathang—Thangshing etc. On open 
hillsides among Rhododendron, 3040-4260m. June—July. 





Fic. 111. Caprifoliaceae. a-d, Lonicera obovata: a, flowering shoot (x 1); b. flower pair (x 
2%). c, dissected corolla (x 2%): d, ovary and style (x 2%). e-g. Lonicera acuminata: e. 
flowering node (x %): f, flower pair (x 2); g, fruit (x 1%). h-i, Viburnum nervosum: h. 
flowering spur (x %); i, flower (x 4). j, Leycesteria formosa: branch of inflorescence (x 7). 
Drawn by Glenn Rodrigues. 
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13. L. asperifolia (Decaisne) Hook.f. & Thomson; Xy/osteum asperifoliun 
Decaisne 

Shrub. Branchlets brown to tan, scabrous when young, bark shredding in 
narrow strips when older, pith solid. Leaves elliptic to broad-ovate, 1.5-3 y 
1—2cm, acute, base cordate to rounded, sparsely pubescent to scabrous above. 
white-pilose beneath, more densely so on veins, margins hispid; petioles 46mm, 
with scattered glands and hairs. Peduncle 2—4mm, scabrous: bracts Ovate, 
6—-8mm, acuminate, fringed with scabrous hairs; bractlets absent. Flowers Zyg0- 
morphic. Corolla white, tube 12—15mm; stamens exserted. Fruit free, elliptic, 
with persistent lobes. 

Bhutan: C — Thimphu district (Thimphu (113)), N — Upper Mo Chu district 
(Shingche La (71)). 2700-3900m. May-June. 

The occurrence of L. asperifolia is based only on literature reports which 
require confirmation. Otherwise, this species is restricted to W Himalaya. 


14. L. hispida Willdenow var. setosa Hook.f. & Thomson 

Shrub to Im. Branchlets brown, with long hispid hairs, denser at nodes, pith 
solid, bark on second year branches peeling in broad strips. Leaves ovate- 
elliptic, 20-25 x 9-12mm, acute, base rounded to obtuse, hispid above and 
more densely so beneath, ciliate; petioles 1-2mm, densely hispid. Peduncle 
4—-Smm, hispid; bracts obovate-orbicular, 11-13mm; bractlets absent. Flowers 
zygomorphic. Corolla greenish-yellow, pilose outside, tube 1.5—2cm. Fruit free, 
scarlet, usually with scattered long-stalked glands, pilose, with persistent calyx 
lobes. 

Bhutan: C - Tongsa district, N - Upper Mo Chu, Upper Mangde Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Lachen, Lachung 
etc.; Chumbi: Chugya. Among rocks in dry stream beds and with dwarf 
Juniper/Rhododendron scrub on open slopes, 4000—4500m. May-June. 

Var. bracteata (Royle) Airy Shaw has been reported from Bhutan (73) but 
no specimen has been traced. It differs from var. setosa in leaf shape, which is 
more oblong and narrower. 


15. L. webbiana DC.; L. oxyphylla Edgeworth, L. alpigena sensu F.B.1. non L.. 
L. adenophora Franchet 

Shrub to 4m. Branchlets brown, tan with age, glabrous or with few glandular 
hairs especially at nodes, pith solid. Leaves broadly lanceolate, 6-11 x 2-3.5cm. 
acuminate, base cuneate to subcordate, with scattered scabrous hairs and shott- 
stalked glands especially on veins, both denser below: petiole 5—10mm, ciliate, 
with short, dense glandular hairs. Peduncle 24cm, pilose, glandular. bracts 
linear, 46mm: bractlets free, triangular-oblong, c 1.5mm. Flowers zygomorphic. 
Corolla crimson, 5—6mm, glandular hairs often present. Fruit red, free, 6—9mm. 

Bhutan: C — Thimphu district (Thimphu (71). Barshong—Nala), ?Bumthang 
district (Bumthang Valley), N— Upper Mo Chu district (Laya). In damp ground 
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long streams and in Betula, Rhododendron and mixed conifer thickets, 2450. 
3840m. April-June. 


16, L. lanceolata Wall.; L. decipiens Hook.f. & Thomson 

Shrub to 4m. Branchlets brown, becoming light tan, pilose, pith solid. Leaves 
ovate-lanceolate, 6.5-9 x 2—3.5cm, acuminate, obtuse (subacute) at base, pilose 
above, pilose with stalked glands beneath, ciliate; petioles 4-S5mm, pilose, 
glandular. Peduncle 11—13mm, villous, glandular; bracts 2.5-3mm, linear: 
bractlets + free, broadly ovate, 1-2.5mm, glandular on margins. Flowers zygo- 
morphic. Corolla rose-pink to wine-red, tube 3—Smm, gibbous at base; stamens 
exserted. Fruit black, free, glabrous. 

Bhutan: C — Thimphu, Punakha and Bumthang Sakden districts, N — Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Lachen (80), Phune, 
Zemu (113) etc.; Chumbi: Chumbi, Dotag, Tangka Chu. Understorey shrub in 
Abies and Betula forests, 2400—3800m. June-July. 

The collection from Dotag is exceptional, having ovate leaves to 5 x 2.5cm 
and flowers described as blue in September. 


17. L. quinquelocularis Hardwicke; L. diversifolia Wall. 

Shrub to 2.5m. Branchlets purple when young, becoming tan. pilose, pith 
hollow. Leaves ovate to elliptic, 4-5.5 x 2—2.5cm, acuminate, cuneate to obtuse, 
pilose above, pale villous beneath; petioles 6-8mm, villous. Peduncle 1—2mm: 
bracts linear, papery, 4-Smm, soon deciduous; bracteoles connate in pairs. 
rounded, 2mm, ciliate. Flowers zygomorphic. Corolla yellow to white. tube 
5-6mm; stamens exserted. Fruit free, whitish, translucent, ovoid, 2.5mm; calyx 
persistent, lobes Imm; seeds blackish-violet. 

Bhutan: C — Thimphu district (common in Paro and Thimphu Valleys). In 
roadside scrub, in disturbed areas and along streams in blue pine forests, 2100— 
2600m. April-June. 


18. L. acuminata Wall.: L. /oureiroi DC.. L. henrvi Hemsley. Fig. 11 le-g. 

Climbing shrub to 4m. Branchlets tan turning brown, tomentose, pith hollow. 
Leaves lanceolate. 6.5-9 x 3—4cm, long acuminate, base subcordate, scattered 
hairy above with pilose hairs on veins, scattered hairy beneath with veins 
velutinous, ciliate: petiole 5-9mm, tomentose, union with stem swollen, covered 
with dense long hairs. Peduncle 9--12mm, tomentose; bracts linear. 4—S5mm, 
ciliate, bractlets free, ovate-obtuse 2—3mm, ciliate. Flowers zygomorphic. 
Corolla rose-pink to yellow tinged with purple. tube 10-15mm: stamens exserted. 
Fruit black, free, 5mm, roundish; calyx persistent. lobes 2mm. 

Bhutan: C —- Thimphu. Punakha, Tongsa, Bumthang. Mongar and Tashigang 
districts, N—- Upper Bumthang Chu and Upper Kulong Chu districts; Darjeeling: 
Tonglu area; Sikkim: Chiya Bhanjang, Phune-Yakche: Chumbi: Sakkurgong. 
Climbing over shrubs in fir/rhododendron forest. 2400—3700m. J une—September. 
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19. L. glabrata Wall. 

Scandent shrub. Branchlets shiny brown, glabrous, pilose when young, pith 
hollow. Leaves ovate, 5-8 x 3-—4.5cm, acuminate, base subcordate, glabrous 
above, glaucous beneath with scattered hairs, more densely hairy on veins: 
petioles 6—12mm, velutinous, forming prominent raised ridge at nodes. Fertile 
axillary and terminal shoots often compressed and relatively leafless. Peduncle 
3-14mm, velutinous; bracts linear, |—-1.5mm, ciliate; bractlets free, ovate, Imm, 
ciliate. Flowers zygomorphic, very fragrant. Corolla cream to yellow, tube 
12-15mm, nearly glabrous outside; stamens exserted. Fruit blue-black, free. 
45mm, glaucous. 

Bhutan: C — Punakha district ( Kabjisa, Ritang, Samtengang (71)), N — Upper 
Mo Chu district (Kencho, Tamji), Upper Kulong Chu district (Me La): 
Darjeeling: Baghora, Darjeeling, Rambi etc. Growing over large rocks on forest 
margins, 1700—2300m. August-September. 


20. L. macrantha (D. Don) Sprengel; Caprifolium macranthum D. Don 

Large scandent shrub with pendulous branches. Branchlets brown, villous. 
pith hollow. Leaves oblong to oblong-lanceolate, 5-8 x 2—4cm, acuminate. 
base subcordate to truncate, nearly glabrous above except for pilose hairs on 
midrib and major veins, villous beneath, whitish when young, less hairy and 
darker when mature, ciliate; petioles 2-5mm, covered with long villous hairs, 
hairs longer and denser at union with stem. Peduncle 5-10mm, villous; bracts 
linear, 9-12mm, ciliate; bractlets free, ovate, 1mm, ciliate. Flowers zygomorphic. 
Calyx lobes 3-4mm, ciliate, persistent. Corolla creamy white, tube 6—7cm, 
pilose, glandular-hairy outside. Fruit black, free, S-6mm, glabrous; pedicel 
12—25mm. 

Bhutan: S — Deothang district (Wamrung), C — Tongsa district (near Tongsa), 
Bumthang district (Kyertsa), Mongar district (Shersing Thang): Darjeeling: 
without localities (34); Sikkim: Namchi (113), Pemayangtse-Thinglen (69). 
Sang (112). Climbing on trees in warm, wet, broad-leaved forests, 1200—2500m. 
June-July. 


2. LEYCESTERIA Wall. 


Shrubs. Stems solid or hollow. Leaves simple, entire or toothed. Interpetiolar 
stipules present or absent. Flowers in short terminal or axillary spikes. + 
regular. Calyx 5-lobed. Corolla 5-lobed, gibbous at base, lobes subequal. 
Stamens 5. Ovary 5- or 7-8-locular. Fruit a berry. Seeds numerous, minute. 
1. Interpetiolar stipules present; petiole 4mm or less.................:0000eee 2 
+  Interpetiolar stipules absent; petiole 5mm or more ..............000e0eeeee 4 


2. Leaves densely woolly on lower surface, usually 4cm or more wide: style 


glabrous or with few glandular hairs at base ................. 2. L. stipulata 
+ Leaves puberulent with some long hairs on lower surface, usually less than 
ACM WIG! SUV IS RANEY caress curs ch5- scans 4 bo Sav adonseeausianes 3. L. glaucophylla 
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3, Bracts conspicuous, 10—30mm, suffused dull red or purple; flowers in whorls 
OP DCO. si deaniyeiaesah pear cuaed et tees Cau eeerandd wh Ceci 1. L. formosa 
+ Bracts inconspicuous, 2.5—-4.5mm; flowers in pairs on spike .. 4. L. gracilis 


1. L. formosa Wall. Fig. 111). 
Stems arching, hollow, 2—5m. Leaves ovate-acuminate, (3.7-)6-13.5 x 


(1.8-)2.5-6.5cm, usually + entire, rarely toothed or lobed, lower surface whitish 
with few hairs on veins; petiole 5—12mm; stipules absent. Bracts ovate- 
acuminate, 10-30mm, suffused dull red or purple, enlarging in fruit. Calyx 
densely glandular; lobes + linear, unequal. Corolla funnel-shaped, !3—16mm, 
white to pink. Berry subglobose, 6—7mm, red. 

Bhutan: C — Thimphu, Punakha, Bumthang and Tashigang districts, N — 
Upper Mo Chu and Upper Kulong Chu districts; Darjeeling: Senchal (71), 
Tonglu etc.; Sikkim: Cheungthang, Lachen, Phalut etc. Gravel or loamy slopes, 
among shrubs in hemlock or fir forest, 1524-3658m. June-August. 


2. L. stipulata (Hook.f. & Thomson) Fritsch; Lonicera stipulata Hook.f. & 
Thomson, Pentapyxis stipulata (Hook.f. & Thomson) Clarke 

Stems arching, + solid, 2—2.6m. Leaves ovate-oblong, 11.5-17.8 x 
3.5-7.5em, serrate, teeth sometimes very reduced, lower surface densely woolly, 
coarse-textured; petiole 2-4mm; stipules semicircular to suborbicular, 7—17mm. 
Bracts ovate to narrowly ovate, c 7mm, woolly. Calyx woolly, somewhat glandu- 
lar; lobes narrowly ovate, + equal. Corolla tubular-campanulate, 13-17mm, 
white. Berry ellipsoid, c 18mm. 

Bhutan: S — Puntsholing district (near Jumudag), Chukka district (Gedu, 
Pasikha—Puntlihir); Darjeeling: Ghoom, Batasia. Senchal etc. Rocky slopes and 
oak forest, 2000-2438m. February—May. 


3. L. glaucophylla (Hook.f. & Thomson) Clarke; Lonicera glaucophylla Hook.f. 
& Thomson, Leycesteria belliana W.W. Smith 

Stems + hollow, c 2m. Leaves narrowly ovate, 4.5-14 x 0.9-4.7cm, acumi- 
nate, subentire to serrate; lower surface papillose with some long hairs, whitish; 
petiole up to 2mm: stipules semicircular, 4.5-6mm. Bracts ovate to narrowly 
ovate, up to 18mm, acuminate. Flowers in pairs on spike. Calyx glandular with 
some eglandular hairs: lobes narrowly ovate, + equal. Corolla tubular- 
campanulate, 15-20mm, greenish-white to cream, tinged purple on outside. 
Ovary 7—-8-locular, berry not seen. 

Bhutan: C — Thimphu district (Mara Chu), Tongsa district (Changkha, 
Tongsa), Mongar district (Namning); Darjeeling: Pankashari (34) etc.; Sikkim: 
Bakhim, Karponang, Yoksam etc. An undershrub of temperate wet forests, 
2400--2896m. May-July. 


4. L. gracilis (Kurz) Airy Shaw: Lonicera gracilis Kurz 
Stems arching, hollow, 1.5—-4m. Leaves ovate-elliptic, 7.5—13 x 3—Sem, 
acuminate, subentire with minute teeth; lower surface whitish, papillose. with 
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few long adpressed hairs on veins; petioles 5—8mm; stipules absent. Bracts 
narrowly ovate, 2.5-4.5mm, shorter than ovary. Flowers in pairs on spike, 
Calyx glabrous except for few small glandular hairs, lobes linear, + equal, 
Corolla tubular-campanulate, 11—-16mm, white to pale yellow. Berry ellipsoid, 
c 12 x 7.5mm, purple. 

Bhutan: S — Phuntsholing district (Kamji, Suntolakha), Chukka distric, 
(Gedu, Puntlibhir), Gaylephug district (Chabley Khola); Darjeeling: Chhota 
Rimitti, Labha, Pankabari; Sikkim: Karponang, Phedonchen, Yoksam etc 
Evergreen oak forest, 1600—-2743m. September—October, ?May. 


3. VIBURNUM L. 


Deciduous or evergreen shrubs or small trees. Leaves opposite, entire, toothed 
or rarely lobed; stipules present or absent, small, often caducous. Flowers in 
terminal corymbs or panicles, bracteolate, hermaphrodite. Calyx 5-lobed, lobes 
equal, persistent. Corolla + regular, rotate or campanulate to tubular, 5-lobed, 
Stamens 5, inserted on corolla. Disc absent. Ovary |—3-locular, style 3-lobed. 
Ovule solitary, pendulous. Drupe fleshy, |-seeded, often compressed, red, pur- 
plish-black or black when mature. 

Records of V. sambucinum Blume and V. corylifolium Hook.f. & Thomson 
from Bhutan (117) have not been substantiated. 


1. Leaves evergreen, lower surface gland-dotted and glabrous except for tufts 
of hairs in vein axils; corolla tubular; calyx without lobes 

5. V. cylindricum 

+ Leaves deciduous, lower surface glabrous or hairy; corolla tubular- 


campanulate, campanulate or rotate; calyx lobed ..................00c cee 2 
2. Corolla tubular-campanulate to campanulate, tube 3.5mm or more ...... 3 
+ Corolla rotate or campanulate, tube less than 2mm ....................0068 5 


3. Leaves ovate to broad-ovate, usually 4cm or more wide, densely stellate- 


tomentose below, margin obscurely crenulate-dentate ... 1. V. cotinifolium 
+ Leaves elliptic to obovate, usually Scm or less wide, sparsely stellate on 
veins only below, margin Serrulate 2.2.0 dees en ceataa raed een endenenel 4 


= 


Flowers occurring before leaves; anthers less than Imm...8. V. grandiflorum 
+ Flowers occurring with leaves; anthers 1.5mm or more ... 7. V. erubescens 


5. Leaves with all veins on lower surface prominent and densely stellate- 
pubescent, base usually cordate; corolla 5-7mm:; corymbs sessile 
6. V. nervosum 
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Leaves with only main veins on lower surface prominent and sparsely 


, stellate, base truncate or cuneate; corolla 2—-2.5mm; corymbs pedunculate 
6 

6. Leaves 2.5-4.5cm, + elliptic with 1-3 pairs of obtuse teeth or lobes; corolla 
CHIN PANUIALe pcitucesanmivaner tind li Non uatiet die ameeas wapegeees 3. V. foetidum 

+ Leaves 4-21.5cm, ovate or oblong-elliptic, serrate with more than 5 pairs 
of acute teeth; corolla rotate .............ccccccceveceeceeeeeeeseuuaceeeceeees 7 


7, Leaves ovate, usually long acuminate, 4-10(-11.5)cm; drupe c 7.5mm; 


occurring: above: 1SU0M: 122 casi she chnciances bv scevetearadeeneas 2. V. mullaha 
+ Leaves oblong-elliptic, short acuminate, 1 1—21.5em; drupe c 5mm; occurring 
beled SOM. ois at cceew Sects beat aE ee eee ee 4. V. colebrookianum 


1. V. cotinifolium D. Don; V. polycarpum Wall. 

Deciduous shrub, 2—5m. Leaves ovate to broadly ovate, 4.8-12.5 x 
3,8-9.3cm, acute, base truncate to cordate, entire to obscurely crenulate-dentate, 
upper surface stellate, lower surface densely stellate-tomentose with whitish 
appearance; petiole 6-17mm. Flowers in + umbelliform corymbs; peduncle 
5-15mm, stout, densely stellate. Calyx 4-4.5mm, lobes 0.5—Imm. Corolla + 
campanulate, 5.5—6.5mm, white tinged pink outside, lobes |-2mm. Drupe 
oblong-ellipsoid, black, 7-10 x S—6mm. 

Bhutan: C — Ha district (Chelai La-Ha, Ha Valley), Thimphu district (Paro 
and Thimphu Valleys); Darjeeling: near Darjeeling. Blue pine and 
conifer/Rhododendron forests, often at forest margins, 1524-3720m. April-June. 


2. V.mullaha D. Don; V. stel/ulatum DC., V. stellulatum var. involucratum (DC.) 
Clarke, V. mullaha var. glabrescens (Clarke) Kitamura 

Deciduous shrub, 0.5—5m. Leaves ovate. 4-10(-11.5) x 2-4.8cm, long acumi- 
nate, base cuneate to truncate, serrate. usually sparsely stellate on both surfaces; 
petiole 5-15mm. Flowers in + umbelliform sessile or pedunculate corymbs; 
peduncle up to 3.5cm, hairy. Calyx |.4- 1.8mm, lobes 0.4-0.5mm. Corolla rotate, 
c 2mm, white sometimes tinged pink. lobes 1.2-1.5mm. Drupe globose. black, 
c7.5 x 7.5mm. 

Bhutan: C — Thimphu. Tongsa. Bumthang and Mongar districts, N — Upper 
Mo Chu district: Darjeeling: Senchal. Tonglu etc.: Sikkim: Chunthang etc. 
Broad-leaved/Tsuga forest. frequently in open or cleared areas, 1524-3048m. 
July-September. 


3. V. foetidum Wall. Dz: Aila shing. 

Erect deciduous shrub, 2~3m. Leaves + elliptic. 2.5-4.5 x 1.2-2.2cm, acute, 
base cuneate. margin with 1—3 pairs of obtuse teeth or lobes in upper part, both 
surfaces sparsely hairy with simple. bifurcating or stellate hairs; petiole 4-6mm. 
Flowers in dense umbelliform corymbs: peduncle (0.5—)1.5(-2)cm, densely 
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hairy. Calyx c 1.5mm, lobes ¢ 0.3mm. Corolla campanulate, 2-2.5mm, white 
lobes c 0.7mm. Drupe ellipsoid, red, c 6 x 4mm. 

Bhutan: C — Thimphu (Namselling), Punakha district (Wache, Shenganga, 
Gangtokha etc.), N — Upper Mo Chu district (Tamji). Broad-leaved and blue 
pine forest, 1570-2134m. June. 


4. V. colebrookianum DC. 

Large-leaved deciduous shrub, 2-5m. Leaves oblong-elliptic, 11-21.5 x 
5—12cm, shortly acuminate, base cuneate, regularly serrate-dentate, some stellate 
hairs on veins otherwise glabrous; petiole 12—22mm. Flowers in umbelliform 
corymbs on pendent branches; peduncle 2.5—4.5cm. Calyx 1.5—2mm, lobes 
0.5-0.8mm. Corolla + rotate, 2—2.5mm, white, lobes 1.3—1.5mm. Drupe 
oblong-ellipsoid, purplish-black, 4.5—5.5 x 3—4mm. 

Bhutan: locality unknown (80, 117); Darjeeling: Badamtam, Sitong, Birik etc.: 
W Bengal Duars: Muragha Forest. Subtropical forests, 610-2134m. January- 
April. 


5. V. cylindricum D. Don; V. coriaceum Blume. Sha: Yumling shing. 

Evergreen shrub, 2-6m. Leaves narrowly oblong-elliptic, 7.5-18 x 
2.7-6.2cm, shortly acuminate, base cuneate, + entire to obscurely toothed, 
upper surface glossy dark green, lower surface gland-dotted with tufts of hairs 
in vein axils; petiole 10-22mm. Flowers in umbelliform corymbs; peduncle 
15—60mm. Calyx 1.5—2mm, lobes reduced. Corolla tubular, 3.5—6mm, white to 
cream; lobes 0.7—I1mm, not recurved. Drupe oblong to round, black, 4-5 x 
3.5—4mm. 

Bhutan: S — Chukka district, C —- Thimphu, Punakha, Tongsa and Tashigang 
districts; Darjeeling: Darjeeling, Kalimpong, Rissisum, Nimbong etc. Moist 
broad-leaved, blue pine and evergreen oak forest, 1410—2743m. July-August. 

In the vegetative state this species is easily confused with Cornus oblonga, 
which differs by the medifixed hairs on its leaves. 


6. V. nervosum D. Don.; V. cordifolium DC. Dz: Ola sima. Fig. 111h-. 

Deciduous shrub, 2—6m. Leaves ovate, 4.6-12.5 x 2.3-6.8cm, shortly acum: 
nate, base cordate to truncate, serrulate, upper surface sparsely stellate, venation 
prominent on lower surface and densely stellate-pubescent; petiole 7—15mm. 
Flowers in sessile corymbs. Calyx 2—3.5mm, lobes 0.5—Imm. Corolla rotate, 
5—7mm, white, lobes 4-6mm. Drupe ellipsoid, purplish, 7-9 x 4—5mm. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa and Mongar districts, N — Upper 
Mo Chu, Upper Kuru Chu and Upper Kulong Chu districts; Darjeeling: 
Kalapokri, Tonglu etc.; Darjeeling/Sikkim: Phallut, Singalila; Sikkim: Chhokha. 
Dzongri, Tari etc.; Chumbi: Yatung, Lachen La—Yatung, Sakkurgong. 
Conifer/Rhododendron forest, occasionally degraded areas, 2743-3962m. 
April-June. 

Often in flower when in young leaf. 
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7. V, erubescens DC. 

Deciduous shrub, 1.5-4m. Leaves elliptic to narrowly oblong-elliptic, 
(25-)3-1298 x (1—-)2—-5.2cm, acute to shortly acuminate, base + cuneate. 
serrulate, upper surface glabrous or thinly appressed-hairy especially at margin. 
Flowers in small, usually pendulous panicles or corymbs; peduncle 8~37mm, 
glabrous or hairy. Calyx 2-3mm, lobes c 0.5mm. Corolla tubular-campanulate. 
8 5-12mm, pink or white tinged pink on lobes, lobes 3-3.5mm. Stamens inserted 
in upper part of tube. Drupe + ellipsoid, purplish-black, 6.5-8.5 x 4.5-6mm. 

Bhutan: S — Chukka and Deothang districts, C -Punakha, Tongsa, Mongar 
and Tashigang districts, N-Upper Mo Chu and Upper Kuru Chu districts; 
Darjeeling: Shiri Khola, Tonglu, Senchal etc.; Sikkim: Tari, Yoksam etc. Broad- 
leaved conifer/Rhododendron and evergreen oak forest, sometimes in degraded 
areas, 1402-3962m. April-May. 

This species shows considerable variation in both leaf size and inflorescence, 
the latter being conferted or relatively lax, long or short peduncled and variable 
in indumentum. Var. prattii (Graebner) Rehder [var. wightianum auct. non 
Fyson] is recorded from Bhutan (73, without localities) and Darjeeling (Bhotia 
Basti, Budhwari-Rimbik, Chiya Banjang—Dentam, Takdah (all 69)), but no 
material has been seen. It is described (69) as a tree of lower altitudes with 
thinner, broader, oval, minutely to coarsely serrate leaves, larger, loose. drooping 
panicles and yellowish flowers. A specimen collected near the Ghose Nursery 
in Darjeeling is similar but probably an escape from cultivation. 


8. V. grandiflorum DC. fm. grandiflorum; V. nervosum sensu F.B.I. non D. Don 

Deciduous shrub or small tree, 1.5—4m. Leaves obovate or elliptic to narrow 
elliptic, 4.2-10 x 1.5—Scm, acute, rarely shortly acuminate, base cuneate, serru- 
late, upper surface sparsely stellate, lower surface stellate on veins only; petiole 
12-28mm. Flowers appearing before leaves in sessile corymbs, corymb branches 
sparsely to densely hairy. Calyx 3.5-4.2mm; lobes c Imm, usually ciliate. Corolla 
tubular-campanulate, 12—15mm, pale pink to rose-pink: lobes broadly rounded, 
3.5-4.5mm; stamens inserted in 2 rows, 2 near mouth, 3 lower down, anthers 
included. Drupe ellipsoid, purplish-black, 7-10 x 5—6mm. 

Bhutan: C — Ha, Thimphu, Bumthang and Mongar districts, N — Upper 
Kuru Chu district; Sikkim: Changu: Chumbi: Yatung, Rinchengang. 
Conifer/Rhododendron forest, stream banks and damp grassy hill slopes, 2743- 
3810m. March—May, September. 

Fm. foetens (Decaisne) Taylor & Zappi [V. foetens Decaisne] occurs in W 
Himalaya. 


4. SAMBUCUS L. 


Shrubs, small trees or woody herbs. Leaves imparipinnate: leaflets opposite 
or alternate. Flowers regular, articulated with pedicel, in large terminal corymbs. 
Bracts absent. Calyx 5(—6)-lobed. Corolla rotate, 5(-6)-lobed. Stamens 5(—7), 
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attached to base of corolla. Ovary 3—5-locular; each locule with 1 penduloys 
ovule. Fruit a berry, 3—5-seeded. Seeds compressed. 
Corolla measurements given below are the length of tube and lobe. 


1. Upper leaflets connate with rhachis; shrubby herb up to 2m; corymbs + 


UMDEINTOLINT. .hamihaeexccrute a seoens sgh ed anea Se iw muedadauaidva teats 1. S. adnata 
+ Upper leaflets not connate with rhachis; shrub or small tree of 2-6m; 
eoryilibs Not-umbelifOrMn xg 2.65254 Sheet io Bes ed tae Pass oak eke eernauetsereantnc: 2 
2. Corolla 1.9-2.3mm; leaflets 10.5 x 3.5cm or more ........... 2. S. javanica 


+ Corolla 3.5—4mm; leaflets 7 x 2.4cm or less ... 3. S. nigra var. canadensis 


1. S. adnata DC. Fig. 112a—c. 

Shrubby herb, 0.3—-1.5m. Leaves (12-)15—30cm, with 1—4 pairs of leaflets, 
upper 1—2 pairs connate with rhachis; leaflets opposite or alternate, oblong, 
(S—)7-16 x 1.4-4.2cm with terminal leaflet broader than lateral ones, acumi- 
nate, serrate, upper surface hairy on midrib and main veins, lower surface 
similar with sparse brownish hairs. Corymbs + umbelliform, pubescent. Calyx 
c 2mm; lobes c 0.7mm, pubescent. Corolla rotate, 2—-2.5mm, cream or white to 
pink, lobes 1.5—-2mm. Berry + globose, c 4.5 x 3mm, red. 

Bhutan: S — Chukka district, C - Ha, Thimphu, and Bumthang districts, N - 
Upper Kulong Chu district; Sikkim: Gnatong, Kalopokri, Lachen, Sandakphu, 
Tista; Chumbi: near Chumbi. Exposed hill slopes and clearings in mixed rain 
forest and blue pine forest, 305—3962m. June—September. 


2. S. javanica Reinwardt; S. hookeri Rehder 

Shrub or small tree, 2-6m. Leaves 15—36cm, usually with 2 pairs of leaflets, 
none connate with rhachis; leaflets opposite, + oblong, 10.5-20 x 3.5-7cm 
with terminal leaflet slightly broader than lateral ones, acuminate, serrate. 
glabrous or with scattered white hairs. Corymbs not umbelliform, broad and 
loose, pubescent; flowers mostly sessile, some sterile and top-shaped. Calyx c 
Imm, lobes 0.4mm. Corolla rotate, 1.9—2.3mm; lobes 1.3—1.8mm, tip apiculate. 
Berry globose, 4 x 3mm, black. 

Bhutan: S — Chukka district (Chima Khothi), C -—Punakha district 
(Neptengka), Mongar district (above Mongar), N — Upper Mo Chu district 
(Gasa); Darjeeling: Manbhanjan, Mongpu, Rangirum etc. Roadsides, secondary 
forest scrub, 610—2134m. June—October. 

S. hookeri is often maintained as distinct species, distinguished mainly by its 
sessile flowers, in which case our plants would be referred to it. However, Bolli 
(322) considers it synonymous with S. javanica. 














Fic. 1}2. Caprifoliaceae. a—c, Sambucus adnata: a, leaf (x 2); b, inflorescence (x 2). ¢. flower 
(x 7). d-e, Triosteum himalayanum: d, habit (x 4); e. flower (x 3). Drawn by Glenn Rodrigues. 
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3. S. nigra L. var. canadensis (L.) Bolli; S. canadensis L., S. eberhardtij Danguy, 
S. mexicana DC. 

Shrub or small tree, 3-4m. Leaves 11—17cm with 2-3 pairs of leaflets, never 
connate with rachis, leaflets opposite, elliptic-ovate, 3.6-7 x 1-2.4cm with 
terminal leaflet equal to or only slightly broader than lateral ones, acuminate, 
serrate, upper surface glabrous except for midrib and main veins, lower surface 
similar with scattered brown hairs. Corymbs c 14cm in diameter, convex, glabr- 
ous or minutely papillose. Calyx c 2.5mm; lobes c 0.7mm, glabrous. Corolla 
rotate, 3.5-4mm,; lobes 2.5~3mm, rounded. Berry globose, 4-5 x 4—Smm, 
black-purple. 

Bhutan: S — Phuntsholing district; Darjeeling: Mongpu, Takdah (69), 
Kalimpong (69, 109). Cultivated, rarely escaping to disturbed/waste sites, 200- 
1600m. February, April-June, August. 

A species introduced from N America and frequently cultivated. 


5. TRIOSTEUM L. 


Coarse erect herb with perennial root-stock. Leaves opposite, joined at base 
around stem, entire, sinuate or sometimes obtusely lobed. Flowers in short 
terminal spike, zygomorphic, 2-bracteolate, 5-merous. Corolla tubular-bilabiate, 
gibbous at base. Fruit a berry, subglobose, scarlet. Seeds 3, oblong. 


1. T. himalayanum Wall.; 7. hirsutum Roxb. Fig. 112d-e. 

Stems simple, 45—60cm, pilose with both eglandular and glandular hairs. 
Leaves obovate to oblong, 5.5-14.5 x 3.1—9cm, indumentum as stem. Flower 
spike 3—6cm. Calyx lobes 0.5—Imm. Corolla 11—14mm, curved, oblique at apex, 
greenish, blotched red or purple inside, lower lip deflexed. Berry c 11.5cm. Seeds 
c8 x 4mm. 

Bhutan: C — Ha, Thimphu and Bumthang districts, N - Upper Mo Chu and 
Upper Bumthang Chu districts; Sikkim: Shaitonpokri, Lhonak and Zemu 
Valleys (113) etc.; Chumbi: Galing. Open or cleared Picea/Tsuga forest, often 
in damp ground, 3048—-3962m. June. 


Family 182a. CARLEMANNIACEAE 


by D.G. Long & J. Wright 


Herbs or subshrubs. Leaves opposite, petiolate, asymmetric, crenate-serrate: 
stipules absent. Flowers small, in lax or dense terminal cymes. Calyx tube 
subglobose, adnate to ovary; lobes 4, unequal, spreading. Corolla tubular at 
base: lobes 4, slightly unequal. Stamens 2. inserted about middle of corolla tube, 
included; filaments very short; anthers oblong. Ovary inferior, 2-celled; style 
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fliform, stigma bifid. Capsule subglobose, membranous, 4-lobed, loculicidally 
z-valved. Seeds numerous, very small, ovoid, rough. 
An anomalous family sometimes included in Rubiaceae or Caprifoliaceae. 


1. CARLEMANNIA Bentham 


Description as for Carlemanniaceae. 


|. Leaves glabrous except on veins beneath; cymes lax; calyx lobes linear- 


lanceolate: Ge 2tT wees aoas reennd oe heat de cee Sete ee 1. C. griffithii 
+ Leaves whitish pilose on both surfaces; cymes dense; calyx lobes oblong- 
HVAter 2 O- SME (ath cicce lagi ana ath Uathay dusaa keke eneM rumen tes 2. C. congesta 


1.C. griffithii Bentham. Fig. 1 13a. 

Tall herb or subshrub, 1-—3m, woody at base, branches slender. Leaves 
obliquely elliptic, 6-17 x 2-6.5cm, base cuneate, margins serrate, glabrous 
except on veins beneath; petioles 0.5-2cm. Cymes lax, 3-7cm diameter; ped- 
uncles minutely strigose. Bracts very small, bracteoles minute. Calyx persistent 
on top of capsule, tube 1mm, minutely strigose, lobes linear-lanceolate, 2mm. 
Corolla white, puberulous, tube 4-6mm, lobes !|—2mm, obtuse. Capsule sparsely 
puberulous, 3mm diameter. Seeds brown-black, surface honeycombed. 

Bhutan: S — Samchi district (Dorokha (117)), Phuntsholing district (Kamji). 
Chukka district (Sinchula), Gaylegphug (Sureylakha (117)), Deothang districts 
(Deothang); Darjeeling: Labha, Farseng, Rhambi, Sureil, Mongpu, Darjeeling. 
Kurseong etc. In scrub and in evergreen Schima and laurel forests, 300—1820m. 
July-September. 


2. C. congesta Hook.f. 

Similar to C. griffithii but leaves whitish pilose on both surfaces: petioles 
longer, 3~6cm: cymes compact, densely-flowered. 2.5—4cm diameter; peduncles 
hispid; bracteoles oblong, 3—4mm; calyx lobes oblong-ovate, 2.5—-3mm; corolla 
creamy white with yellow or orange spots, larger. tube c 8.5mm, lobes 2.5-3mm. 
pilose; capsules sparsely long pilose. 

Bhutan: S -— Gaylegphug district (Gaylegphug-Shemgang): Darjeeling: 
Darjeeling, Ghoom, Birch Hill, Takvar, Lebong etc.; Sikkim: Dubde, Rathong 
Valley, Yoksam. Damp banks and rocks in forest and scrub, 1650-2290m. July— 
September. 


Family 183. VALERIANACEAE 
by R.A. Clement 
Annual or perennial herbs, often with strong-smelling rhizomes. Leaves 


Opposite or in basal rosettes. simple or compound; stipules absent. Flowers in 
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corymbose cymes that may be paniculate or capitate, zygomorphic (often 
obscurely so), usually hermaphrodite. Calyx superior, very small in flower, often 
enlarging in fruit, rarely absent. Corolla superior, 5-lobed, often unequal or 
spurred at base. Stamens | —4, inserted on corolla, alternating with corolla lobes. 
Ovary 1-3-locular, usually only | locule fertile, with single pendulous ovule 
Fruit an achene crowned by calyx. 


1. Stamen 1; flowers and fruit subtended by orbicular bracteole; inflorescence 


PANMICUIAGC co ti asatwiakd dts ee tae ea eae eae Grad 1. Patrinia 
+ Stamens 3-4; bracteoles not orbicular; inflorescence capitate at least initially, 
sometimes becoming lax with maturity ................ cece cece ee eeee cece, 2 


2. Stamens 4; leaves simple, linear to narrowly spathulate; calyx with 5 ovate 


IO DES ducateer esate eta neberers tt vase oie h bh Out et teens wae de 2. Nardostachys 
+ Stamens 3; leaves simple or pinnate, not linear or narrowly spathulate; calyx 
with c 12 setae, rolled in flower, unrolled in fruit .............. 3. Valeriana 


1. PATRINIA Jussieu 


Perennial herb. Leaves sessile, pinnatifid (rarely simple). Flowers in paniculate 
corymbs, subtended by scarious bracteole. Calyx lobes obscure or absent, not 
enlarged in fruit. Corolla 5-lobed, not gibbous or spurred at base. Stamen | (in 
our area). Ovary 3-locular; ovule 1. 


1. P. monandra Clarke 

Stems erect, 60—130cm, pubescent. Leaves c 8.5 x 5.5cm (c 16 x 2.5cm on 
one collection (393)), sparsely appressed hairy on both surfaces; lobes (0-)1-2 
pairs, lanceolate, irregularly serrate. Panicle up to 30cm. Bracteole orbicular, c 
2.5mm diameter, scarious with darker venation, enlarging to c 4.5mm diameter 
in fruit. Calyx c 1mm when present. Corolla obconical, 3mm, yellow: lobes 
subequal, 0.6mm, obtuse. Fruit c 2 x 1.4mm. 

Darjeeling: Pul Bazar (393); Sikkim: Hi Khola, Yoksam. 1050—1850m. 
Flowering and fruiting in October. 


2. NARDOSTACHYS DC. 


Perennial herb. Leaves simple, in rosettes at base or opposite on stems. 
Flowers in bracteate, capitate heads. Calyx 5-lobed, enlarged in fruit. Corolla 
unequal at base, 5-lobed. Stamens 4. Ovary 3-locular; ovule 1. Fruit obovate. 





Fic. 113. Carlemanniaceae and Valerianaceae. Carlemanniaceae. a, Carlemannia griffithii: habit 
(x %). Valerianaceae. b—c, Nardostachys jatamansi: b, habit (x 1%): ¢. flower (x 3). d-e. 
Valeriana hardwickei: d, habit (x %); e, flower (x 15). Drawn by Glenn Rodrigues. 
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1. N. jatamansi (D. Don) DC.; Valeriana jatamansi Jones p.p., Patrinia jatamanyj 
D. Don, N. grandiflora DC. Bengali ete.: Jatumansi. Fig. 113b—c. 

Rhizome up to 12cm long, aromatic, surrounded by fibrous remains of leaf 
bases. Basal leaves linear to narrowly spathulate, (2.5-)4-15(-26) x 
0.4-1.7(-2.4)cm, glabrous or pilose on main veins and margin, margin + entire: 
cauline leaves narrowly ovate to ovate or oblong, 2-5.4 x 0.4—-1.4cm, margin 
entire or serrulate. Flowering stems erect, 9-30cm, sometimes branched above 
Flower heads c 2cm in diameter. Calyx 2—2.8mm, entire or toothed. Corolla 
tubular-campanulate, (4.5-)5.5-13mm, pink to purple, hairy; lobes 24mm, 
obtuse. Fruitc 5 x 2.5mm. 

Bhutan: C — Thimphu, Tongsa, and Bumthang districts, N— Upper Mo Chu, 
Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts: 
Sikkim: Goecha La, Singalila (393), Yume Chhu etc. Open grassy or gravel 
areas or among dry scrub, 3810-5155m. June-September. 

The rhizome is used for a wide range of medicinal purposes (393). Prakash 
has treated N. grandiflora as a distinct rare species with a locality in Sikkim 
(393), though it could not be distinguished in our materials. 


3. VALERIANA L. 


Perennial herbs. Leaves simple or compound or combination of both types, 
sometimes grouped at base, cauline opposite. Flowers in dense corymbose cymes 
that become lax with maturity; unisexual flowers sometimes present among 
bisexual flowers. Bracts persistent. Calyx tightly rolled in flower, unrolled and 
much elongated in fruit to form pappus of c 10 linear plumose segments. Corolla 
gibbous or unequal at base. Stamens 3. Stigma 2—3-lobed. Ovary 3-locular with 
1 ovule; sterile locules obsolete. Fruit oblong-ovate to elliptic, compressed, | 
rib on one side, 3 on other side, shorter than pappus. 


1. Basal leaves numerous, persistent, cordate, 2.5-11.8cm; thick rhizome up 


LO ADEM cps S24 bes hates nt va ocuniunen sea ta ite Caheuadlneiea a 1. V. jatamansi 
+ Basal leaves few, often caducous, simple or pinnate, if cordate then 2.5cm 
OF TESS: NOL-FOLMINGTMIZOME™. c'0'o5s a2. 05 bqcieke Nace eee Dep eayerasadad eee 2 


2. Mid-cauline leaves more than 3cm with 2-3 pairs of leaflets; terminal leaflet 

lanceolate to ovate; flowering stems usually 20-130cm .... 2. V. hardwickei 

+  Mid-cauline leaves 3cm or less, simple or with 1 pair of leaflets; terminal 
leaflet ovate-oblong to suborbicular; flowering stems usually 3.5-7.5cm 

3. V. barbulata 


1. V. jatamansi Jones; V. wallichii DC. Eng: Indian valerian. 
Thick woody rhizome up to 4.5cm with fibrous roots. Basal leaves simple, 
cordate, persistent, 2.5-11.8 x 1.6—7.8cm, appressed hairy above, pubescent 
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below, margin usually obscurely dentate, sometimes sinuate; petiole 1.5--17.5cm. 
Cauline leaves few, opposite, upper usually ovate with pair of small lobes at 
base, up to 3(-5)cm, acuminate, margin obscurely dentate. Flowering stems 
4-37(-65)cm. Calyx (rolled) c 0.3mm, unrolling in fruit up to 4mm with 11—13 
setae. Corolla obconica!, 2.2-3.5mm, white tinged pink or purple; lobes obtuse, 
0.7-Imm. Fruit elliptic, c 2.4 x Imm. 

Bhutan: S — Deothang district, C - Ha, Thimphu, Punakha, Bumthang and 
Tashigang districts, N — Upper Kulong Chu district; Darjeeling: Sureil (393): 
Sikkim: Chunthang—Lachung (393), Rimbi Chhu (393) etc. Moist shady areas 
near streams or in oak forest, 1200—-2900m. February—June. 

Rhizome and roots have similar medicinal properties to Valeriana officinalis 
L. and Nardostachys jatamansi (393). 


2. V. hardwickei Wall. Fig. 113d-—e. 

Long fibrous roots; stoloniferous; nodes often densely white hairy. Basal 
leaves on flowering shoots few or absent; on non-flowering rosettes simple, 
suborbicular to cordate, 0.8—2.5 x 0.4—2.4cm; petiole up to 6cm. Cauline leaves 
pinnate or pinnatisect with 1—3(—4) pairs of leaflets, 2-10.5(-24)cm; terminal 
leaflet lanceolate to ovate, 1—5.8(-11) x 0.5—2.2(-5)cm, margin subentire to 
obscurely dentate-sinuate; lateral leaflets similar, smaller, decreasing in size 
towards base of leaf, margins ciliate, glabrous or antrorsely appressed-hairy 
above, glabrous or hairy on veins below. Flowering stems (15—)20—-130cm. 
sometimes branched. Calyx (rolled) c 0.3mm, unrolling in fruit up to 5mm. 
Corolla obconical, 1.5—2.5mm, white to pink, lobes 0.6—Imm. Fruit ovate. ¢ 2.3 
x Imm, glabrous to pilose. 

Bhutan: C — Thimphu district, N - Upper Mo Chu, Upper Bumthang Chu, 
Upper Kuru Chu and Upper Kulong Chu districts; Darjeeling: Damsong. 
Ghoom, Sandakphu etc.; Sikkim: Dzongri, Changu, Lagyap, Rathang Chhu 
etc.; Chumbi: unlocalised (Bell collection). Occurring on dry grassy slopes or in 
damp conditions in open, among shrubs/Rhododendron or in fir/juniper forest, 
914-4267m. April, June-September. 


V. stracheyi Clarke has been reported from Sikkim (393). It is predominantly 
a species of W Himalaya and Afghanistan with (4-)5—7 pairs of pinnatisect 
cauline leaves and basal leaves often pinnately divided. 


3. V. barbulata Diels 

Roots fibrous: long filiform stolons present. Basal leaves few, often simple. 
oblong to suborbicular, 0.7-1.7 x 0.5—lcm, margin subentire or bearing 2-4 
pairs of obscure teeth, subglabrous to sparsely hairy on main veins and petiole 
margins; petioles up to 1.5cm. flat, often 2-3mm broad. Cauline leaves similar 
or pinnate or pinnatifid with | pair of leaflets or small lobes; terminal leaflet 
ovate-oblong to suborbicular, up to 2.3 x 0.9cm. Flowering stem 3.5—7.5cm. 
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183. VALERIANACEAE 


Calyx (rolled) c 0.2mm. Corolla obconical, 3(—3.5)mm, pale pink to purplish- 
pink, lobes 0.8—1(—1.5)mm. Fruit ovate-oblong, c 2.3 x 0.9mm, glabrous, 

Bhutan: C — ?Tongsa district (Tampe Tso), N -Upper Pho Chu district 
(Chesha La), Upper Bumthang Chu district (Waitang), Upper Kuru Chu district 
(Kang La), Upper Kulong Chu district (Shingbe); Chumbi: without locality 
(421). Open hillsides, in grass, on scree or stony banks, 4115—4267m. June-July, 

A vigorous collection from Dzongri, Sikkim, 3810m, with larger 5-lobed 
leaves may belong here, as may one from Zemu Valley, Sikkim, 4550m, reported 
as V. himalayanum Grubov (393), which is otherwise a W Himalayan species 
similar to V. barbulata but lacking stolons and sometimes dioecious. 


Family 184. DIPSACACEAE 


by R.A. Clement 


Herbs. Leaves opposite or whorled, simple, often pinnatifid or lobed, stipules 
absent. Flowers in cymes or dense heads, hermaphrodite, usually subtended by 
bracteoles. Calyx superior, very small or with long setae. Corolla, superior, 
gamopetalous, zygomorphic (often obscurely so), 4—S-lobed. Stamens 4, 
attached to corolla tube. Style slender. Ovary inferior, unilocular with | pendv- 
lous ovule. Fruit 1-seeded, enclosed in persistent involucel and crowned with 
persistent calyx. Seeds with large straight embryo. 


1. Flowers in dichotomously branched cymes; conspicuously glandular-hairy 
INCU PEL PANE sta aca vide Valdoetactas neni Side tide aee ees 1. Triplostegia 
+ Flowers in capitate heads; without glandular hairs .....................065. 2 


2. Calyx cupular, c 1.5mm; leaves pinnatifid with large terminal leaflet and 
2-3 pairs of lateral leaflets .sciss.c.ctsseecseeeweedetete es teens 2. Dipsacus 

+ Calyx with c 20 setae, c 14mm; leaves linear-oblong, lobed 
3. Pterocephalodes 


1. TRIPLOSTEGIA DC. 


Erect perennials with small cylindrical tubers. Dark-tipped capitate-glandular 
hairs at least in upper part. Leaves often lobed. Flowers in dichotomously 
branched cymes, sessile or shortly pedicellate, obscurely zygomorphic. Ovary 
enclosed by involucel and group of 4 bracts. Calyx minute, 5-lobed. Corolla 
S-lobed. Stamens inserted near base of corolla. Stigma capitate. 
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1. TRIPLOSTEGIA 


|. Corolla 2-3mm; leaves oblong to obovate, if lobed then 1-2 pairs of lobes 
OTIY a eects Meese terete dota dante ating etal caet 1. T. glandulifera 

+ Corolla 5.5-8mm; leaves spathulate to cuneate, 3-5 distinct pairs of lobes 
2. T. grandiflora 


1. T. glandulifera DC.; 7. glandulosa DC. 

Leaves mainly grouped near base, variable, oblong to obovate, 1.8-9.5 x 
0.7-3.3cm, sometimes pinnatifid with 1-2 pairs of lobes, margin serrate, 
appressed pilose above, pilose on main veins only below, base attenuate to 
petiolate. Flowers in few-flowered heads on branched inflorescence that leng- 
thens with maturity. Bracts enclosing base of flower linear, slightly exceeding 
ovary, mucronate at apex becoming hooked in fruit; involucel urceolate, equal- 
ling ovary, obscuring calyx. Corolla obconical, 2-3mm, white with lobe tips 
tinged pink to purple, tube |.2-2mm. 

Bhutan: C — Thimphu district (Motithang, Pajoding etc.), Thimphu/Punakha 
district (Dochong La, Dechencholing—Punakha), Bumthang district (Bumthang, 
Kitiphu, Shabjetang etc.), N — Upper Kuru Chu district (Singhi Dzong); 
Darjeeling: Phalut, Rishi La; Sikkim: Chiya Bhanjang. Lachen, Tari etc.: 
Chumbi: Chumbi. Open damp areas, hemlock and fir forest, 2286-3962m. July— 
September. 


2. T. grandiflora Gagnepain 

Similar to T. glandulifera but differing in leaves + spathulate to cuneate, 3-8 
x 1-2.4cm, deeply incised with 3-5 distinct pairs of serrate-crenate lobes. 
without distinct petiole; corolla 5.5—8mm, tube 3.2—5mm. 

Bhutan: C — Thimphu district (Dotena, Tashi Cho Dzong). Punakha district 
(Wangdu Phodrang, Tilagong), Tongsa district (Chendebi), Tashigang district 
(Trashtyangtse Dzong). Open hillsides, 1706-2743m. July-September. 


2. DIPSACUS L. 


Erect herbs. Leaves opposite, basal petiolate, entire or pinnatifid. Involucre 
of bracts subtending long pedunculate, capitate flower-heads. Bracteoles shorter 
than flowers, persistent. Involucel scarcely exceeding ovary. Calyx cupular, very 
small. Corolla 4-lobed. Stamens 4. Stigma elliptic, oblique. 


|. Flowers white or cream: involucral bracts linear-oblong. not more than 
ODUM WILE oes eee ater ty goad hea meena ngdad aces Pe ue: 1. D. inermis 
+ Flowers blue-black or deep purple: involucral bracts ovate, not less than 
SOHN WIGEE ice ios G2 nc onan ericadreAateantien ie eihigh ones awa ees 2. D. atratus 
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184. DIPSACACEAE 


1. D. inermis Wall.; D. mitis D. Don, D. strictus D. Don, D. asper DC. 

Perennial. Basal and mid-cauline leaves pinnatifid, 1!—21 x 4.5-9cm, Margin 
serrate or crenate-serrate, appressed hairy; terminal lobe elliptic to oblong, 
larger than lateral ones; lateral lobes 4—6, usually paired; petiole up to 24cm 
(basal leaves). Upper cauline leaves entire or with 2 small basal lobes, usually 
lanceolate, serrate. Flowering stems 32—100cm, hirsute, often with small prickles, 
Involucral bracts linear-oblong, up to 25 x 3.5mm. Flowers in globose heads, 
hairy. Bracteoles obovate with fine mucronate point at apex, 8-12 x 3.5-4.5mm, 
Involucel 4-angled with small tooth at each angle. Calyx + 4-angled, c 1.5mm. 
apex undulate. Corolla tubular to obconical, 8—11mm, white or cream, lowest 
lobe longer than others. Fruit (including involucel) c 5 x 1.5mm. 

Bhutan: C — Ha district (Ha Dzong), Thimphu (Gunisawa, Motithang, 
Thimphu etc.), Tongsa district (Tashiling-Chendebi); Darjeeling: Damsong, 
Darjeeling; ?Sikkim: Barmiak; Chumbi: Chubitang, Chumbi, Galing etc. On 
open hillsides or among shrubs, 1219-—3658m. August-September, December, 

A rather variable species within which var. mitis (D. Don) Nasir has been 
recognised by some authors. 


2. D. atratus Clarke 

Similar to D. inermis but flowering stems hirsute without prickles; involucral 
bracts ovate-oblong, 6-12 x 3.8—-6mm; bracteoles lanceolate, c 8mm; involucel 
not angled, toothed at apex; calyx c Imm, obtusely lobed; corolla narrowly 
tubular in lower part expanding into campanulate throat and limb, c 9.5mm, 
blue-black to deep purple, lobes equal. 

Bhutan: N — Upper Mo Chu district (Laya), Upper Kulong Chu district 
(Shingbe); Sikkim: Kupup, Phalut etc.; Chumbi: Galing. Open areas, bank near 
cultivation, 3658—3840m. August-September. 


3. PTEROCEPHALODES Mayer & Ehrendorfer 


Perennial herbs. Leaves opposite, sessile, simple but usually lobed. Flowers 
in capitate, subglobose heads; heads subtended by involucre of bracts, long 
pedunculate. Involucel enlarging slightly in fruit. Calyx with plumose setae. 
Corolla lobes somewhat irregular, usually 5. Stamens 4. Stigma capitate. Fruit 
ribbed. 


Fic. 114. Dipsacaceae, Morinaceae and Campanulaceae. Dipsacaceae. a—b, Pterocephalodes 
hooker: a, habit (x 2); b, flower (x 3). Morinaceae. c—f, Acanthocalyvx nepalensis: ¢, habit (x 
¥); d. involucel and flower (x 3); e. dissected involucel (x 5): f, dissected corolla (x 1%). 
Campanulaceae. g. Campanula pallida: habit (x 74). h-j. Asvneuma fulgens: h, habit (x ¥2):1. 
flower (x 3): j. dissected corolla and style at female maturity (x 3). Drawn by Glenn Rodrigues. 
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184. DIPSACACEAE 


1. P. hookeri (Clarke) Mayer & Ehrendorfer, Scabiosa hookeri Clarke. 
Prerocephalus hookeri (Clarke) Diels. Med: Lugtsedowo. Fig. 114a—b. 

Thick fleshy tap-root. Leaves forming rosette at base, linear-oblong, 4-22 
1-4.3cm, margin conspicuously lobed, rarely entire, villous on both surfaces, 
lobes obtuse, Flowering stem 14—36cm, leafless, densely hairy. Involucral bracts 
ovate-acuminate up to 15mm. Bracteoles linear-oblanceolate, + equalling flow. 
ers. Involucel c 2.5mm, densely hairy, apex + undulate. Calyx disc-like at base 
with c 20 setae, disc c 0.5mm, setae up to 10mm. Corolla tubular-obconical, 
11-14mm, white or cream, tube 8-11mm; lobes obtuse, subequal. Fruit elliptic, 
c 4.5 x 1.8mm. 

Bhutan: C — Thimphu district, N — Upper Mo Chu, Upper Pho Chu and 
Upper Bumthang Chu districts; Sikkim: Gochung, Lhonak, Phamanaga etc, 
Chumbi: Chumbi, Lingmatang, Phari etc. Among shrubs or on open grassy 
hillsides, 3048—4877m. August—October. 


Family 185. MORINACEAE 


by R.A. Clement 


Perennial herbs. Leaves opposite or whorled, usually spiny; petioles connate 
forming sheaths around stem; stipules absent. Bracts conspicuous, at least 
partially obscuring flowers. Flowers gamopetalous, hermaphrodite, zygomor- 
phic, in verticillate spikes or capitate heads. Involucel present, spiny at apex, 
persistent. Calyx superior, 2-lipped or oblique at apex. Corolla often curved, 
5-lobed, obscurely 2-lipped. Stamens 4, or 2 with 2 staminodes, attached to 
corolla tube. Nectaries at base of corolla. Ovary inferior, 1-locular. Ovule 
solitary, pendulous. Style slender, stigma disc-shaped. Fruit an achene, + 
obliquely truncate at apex, enclosed in involucel and crowned by calyx. 


1. Stamens 4; calyx oblique at apex ............... cece eee eee 1. Acanthocalyx 
+ Stamens 2 with 2 staminodes; calyx 2-lipped ............. 2... cece ee eeeees 2 


2. Corolla up to lcm; staminodes at base of corolla tube .... 2. Cryptothladia 
+ Corolla 2—Scm; staminodes in upper half of corolla tube ........ 3. Morina 


1. ACANTHOCALYX (DC.) Cannon 


Leaves forming rosettes on sterile shoots, linear, lanceolate or ovate-oblong, 
margin with or without fine spines. Flowers sessile, capitate, sometimes also in 
1-2 whorls below head. Bracts free or connate at base. Involucel, tubular. 
enlarging slightly in fruit. Calyx tubular. Corolla tubular, tube straight or 
curved, widening at throat, with 2 upper and 3 lower spreading lobes. Stamens 
4. Nectary spherical. 
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1. ACANTHOCALYX 


|. Basal and mid-cauline leaves linear or linear-lanceolate, usually less than 
Icom wide; longer spines on leaf margin 4-8mm, always present; ovary 
usually ClADLOUS 260i. d ace enaiuiu ire aitan cbs letey ot sewen ten 1. A. nepalensis 
+ Basal and mid-cauline leaves oblanceolate to ovate-oblong, usually more 
than lcm wide; spines on leaf margin 1-3.5mm, rarely longer, sometimes 
absent; ovary usually pubescent .......................cce eee eeee 2. A. delavayi 


1. A. nepalensis (D. Don) Cannon; Morina nepalensis D. Don, M. betonicoides 
Bentham. Fig. 114c-f. 

Basal and mid-cauline leaves linear or linear-lanceolate, (4-)6-27 x 
0.6-1.7cm; upper cauline leaves sometimes narrowly ovate, acuminate, up to 
5cm; glabrous or with hairs on margins or upper surface near base, margins 
always spiny; spines of two general lengths, 2-3mm and 4-5(-8)mm; petiole 
sheath up to 7cm. Flowering stems up to 50(-72)cm. Bracts ovate-acuminate, 
spiny on margins, usually obscuring calyx. Involucel not exceeding calyx; spines 
12-17, various lengths up to 5mm. Calyx 8.5-10.5mm, with usually 3—5 spinesc- 
ent teeth. Corolla 20-22mm, pink to rosy purple with darker ring in throat; 
tube slightly to strongly curved, widening at throat to 3.5—4.5mm:; lobes 2—3mm, 
+ equal. Ovary usually glabrous. Fruit + oblonge 4.5 x 2.5mm. 

Bhutan: C — Thimphu, Tongsa and Bumthang districts, N- Upper Bumthang 
Chu, Upper Mo Chu and Upper Kulong Chu districts; Darjeeling/Sikkim: 
Iskiola, Singalila etc.; Sikkim: Bikbari; Chumbi: Champitang—Yatung, 
Trakarpo—Phari etc. In damp or marshy areas and dry ground on cliffs, in 
clearings in juniper/Betula forest and cleared Picea forest, 2434-4572m. May-— 
August. 

A collection from Chumbi village belongs here, but has flowers recorded as 
white, which is normally diagnostic of a chinese species, A. alba (Handel- 
Mazzett1) Cannon. 


2. A. delavayi (Franchet) Cannon: Morina delavayi Franchet 

Similar to A. nepalensis but basal and mid-cauline leaves oblanceolate to 
ovate-oblong (basal leaves rarely linear) 4-11 x 1.3-1.8cm, spines on margins 
usually 1-3.5mm and fewer than previous species (often with 1-2mm between 
spines). Calyx tubular to tubular-campanulate, 7.5-9mm, tube 2.5-4.5mm. 
Corolla often sparsely hairy to subglabrous towards base, (17—)20—23(-25)mm. 
Ovary often pubescent. 

Sikkim: Tari. 3960m. July. 


2. CRYPTOTHLADIA (Bunge) Cannon 


Rhizome covered with fibrous leaf-base remains. Leaves in rosettes on sterile 
shoots, otherwise in whorls of 4, margins spiny. Flowers in several verticils 
forming a spike. possibly cleistogamous. Bracts free or connate near base. 
Involuce! tubular to campanulate, enlarging slightly in fruit. Calyx tubular to 
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185. MORINACEAE 


campanulate with 2 equal lips, lips lobed. Corolla tubular, 2-lipped. Stamens ? 
inserted in upper half of corolla tube; staminodes 2, inserted near base of 
corolla. Nectaries at base of each staminode. 


1. Leaf margin incised with spiny teeth; calyx lips equal to or shorter than 


calyx tube, usually mucronulate.................... 00. eee eee 1. C. polyphylla 
+ Leaf margin entire with spines; calyx lips at least twice calyx tube, not 
TIMCLOMULAIC 34 ooo ee cert core deue dead eeeieeeicsaniiametanee wks 2. C. ludlowii 


1. C. polyphylla (DC.) Cannon; Morina polyphylla DC. 

Leaves linear to linear-oblong, 5.5-36.5 x 1—4.5cm, margin toothed, each 
tooth with 2-3 spiny teeth, subsidiary teeth also sometimes present; petiole 
sheaths up to 2cm. Flowering stems up to 25(—43)cm. Bracts ovate-acuminate, 
exceeding flowers, margin spiny. Involucel + tubular, widening slightly to apex, 
hairy; spiny teeth 5-11, up to 2.5mm; usually shorter than calyx. Calyx 7-10mm, 
pilose; lips 2-lobed, equal to or shorter than tube; lobes ovate-oblong, 2~3mm, 
often mucronulate. Corolla + tubular, 6.5-9mm, white to pink, lips apparently 
scarcely opening, not exceeding calyx. Fruit + oblong, c 5.5 x 3mm. 

Bhutan: C — Thimphu district (Chekha—Tremo La, Mem La), N — Upper Mo 
Chu district (Nelli La); Sikkim: Ningbil; Chumbi: Put-lo, Za-ne-gang. Open 
grassy slopes, 3658—4267m. May—August. 


2. C. ludlowii Cannon 

Leaves linear-oblanceolate to lanceolate, 5.5—10.5 x 0.7—1.5cm, margin entire 
with fine spines to 4mm, pilose on margin and main veins; petiole sheaths up 
to 4.5cm. Flowering stems up to 37cm, densely pilose. Bracts ovate, + equal 
to or exceeding flowers, with usually 2—3 pairs of lateral spinose teeth. Involucel 
obconical, c 11mm at anthesis; spiny teeth 5—9, up to 4mm. Calyx 9-9.5mm, 
hairy inside, glabrous outside; lips at least twice as long as tube, erose to 
emarginate. Corolla + tubular, c 6mm (?in bud), ?yellow, lips shallowly fimbri- 
ate, upper lip slightly hooded. Fruit + oblong, c 4 x 2.3mm. 

Bhutan: C — Tashigang district (Preng La), N -Upper Mangde Chu district 
(Ju La), Upper Bumthang Chu district (Kantanang), Upper Kulong Chu district 
(Me La). On cliff-ledges and rocky areas, 3658—4267m. July. 


3. MORINA L. 


Rhizome bearing some leaf-base remains. Leaves in pairs or whorls of 3. 
margins spinose. Flowers in several verticils forming a spike. Bracts free. 
Involucel tubular. Calyx 2-lipped, lips lobed. Corolla obscurely 2-lipped, upper 
lip 2-lobed, lower lip 3-lobed, lobes spreading. Stamens 2, inserted in throat of 
corolla; staminodes 2, inserted in upper half of corolla tube. Nectary 3-lobed. 
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3. MORINA 


1, M. longifolia DC. 
Leaves linear-lanceolate to lanceolate, 7.5-26.5 x 1.7-3.8cm, margin promi- 


nently toothed, teeth spinose in groups of 3, rarely with small spinose teeth, 
glabrous; petiole sheath up to 4cm. Flowering stem 30-85(-106)cm, pubescent 
above. Bracts ovate, 3-6.2cm, spiny. Involucel + tubular, equalling calyx except 
for | longer spine, spines 10, longest up to 8mm at anthesis, villous. Calyx 
tubular-campanulate, 8.5-10mm, glabrous outside, hairy inside lips; lips longer 
than tube, emarginate. Corolla narrowly tubular with suborbicular lobes. c 
30mm, white becoming pink then red. Staminodes just below throat. Fruit + 
oblong, c.5.5 x 3mm. 

Bhutan: C — Thimphu district (Bela La, Chapcha), Punakha district (Pele 
La); Sikkim: Thanggu. Open hillsides, among dwarf bamboo, 3200-3810m. 
August-September. 


Family 186. CAMPANULACEAE 


by R.A. Clement 


Herbs (in Bhutan), usually with milky juice. Leaves simple, alternate, rarely 
opposite or spirally arranged; stipules absent. Flowers bisexual, actinomorphic 
or zygomorphic (Lobelia), solitary or in racemose inflorescences. Calyx 
(4-)5-lobed, persistent. Corolla (4—)5-lobed, gamopetalous (occasionally div- 
ided virtually to base). Stamens 5, alternate with corolla lobes, filaments free, 
anthers free or connate, pollen often shed in bud and presented on style when 
flower opens but before stigmatic surfaces are exposed. Ovary usually inferior, 
sometimes superior, 2—S-locular. Fruit a capsule or sometimes fleshy and berry- 
like. Seeds numerous, small. 


l. Anthers fused at anthesis ............. ccc cece cece cece cence cues een eee eaeeeras 2 
+ -Anthers: free at anthesis xc5 oo ee eiedaa's naceduue dougie Boa aeauaraconsse deals 


2. Corolla actinomorphic with all lobes equal and equally divided: ovary 
Superior: 3=5-locular 05 ca03 coven esah os atae knoe adns eoercn es 8. Cyananthus 
+ Corolla zygomorphic with 2 unequal lips; 2-lobed lip divided to base 


between lobes: ovary inferior, 2-locular .................:00see ee 11. Lobelia 
3. Flowers (including ovary) to 9MM............000cce cece renee eee ee teen ee eens 5 
7 


+ Flowers (including ovary) 10mm or more ............00 eee eee rere eee ee 


4. Leaves oblanceolate, to 4mm broad; corolla blue .......... 9, Wahlenbergia 
+ Leaves ovate to suborbicular, 5mm or more broad: corolla white, sometimes 


with pink marking .............cceecceeec ee ee ee ee enna ence ent onenenne ens e tee rnees 


186. CAMPANULACEAE 


GN 


Flowers sessile; calyx lobes tridentate; petioles to 4mm .... 4. Heterocodon 
Flowers pedicellate, pedicels 10—35mm, calyx lobes triangular; petioles 5mm 
Ol MMOTE a AS he cawak a aden ouabain a a eC Stee aen ne aes 5. Peracarpa 
Fruit a capsule dehiscing by pores at base or on sides ..................,.. 

Fruit a capsule dehiscing by valves at apex or fleshy and berry-like .... 19 
Corolla divided to base ........... ccc cece n eee e cence cen e tee eenees 2. Asyneuma 
Corolla divided (0:27/4-0F NeSS scares ls ian eb ee cows eee: 9 
Epigynous disc present; leaves 16mm or more broad ........ 3. Adenophora 
Epigynous disc absent; leaves to 16mm broad................ 1. Campanula 


Ovary 5-locular; fruit dehiscing by 5 valves; corolla 37mm or more; calyx 


with 10 prominent veins .............. 6. cece eee cece e eee eee ee 10. Platycodon 
Ovary 3-locular; fruit dehiscing by 3 valves; corolla to 36mm; calyx without 
DLOMMMENE VEINS 2.5.1.5 trates nercddndntt tenance tinned ae ath evadeetie cree 1] 


. Epigynous disc with 5 club-shaped glands; corolla tubular, scarcely lobed; 


calyx lobes + cordate, crenate-serrate ............... cc cess eee 7. Leptocodon 
Epigynous disc without prominent glands; corolla rotate, campanulate or 
tubular, clearly lobed; calyx lobes not cordate, entire or not 6. Codonopsis 


1. CAMPANULA L. 


Biennial or perennial herbs. Leaves alternate. Flowers solitary or in few- 


flowered racemes, sometimes forming panicles, cleistogamous flowers sometimes 
present. Calyx 5-lobed, tube adnate to ovary. Corolla 5-lobed, divided to % or 
less. Stamens 5, free, dehiscing in bud, filaments broadening at base. Epigynous 
disc absent. Ovary inferior, 3-locular. Style 3-lobed. Capsule dehiscing by small 
pores at base or near top. 


1. 
+ 


es 


Plant slender, glabrous; stem unbranched; flower solitary, terminal....... Z 
Plant slender or coarse, erect, ascending or decumbent, hairy, branched, 
flowers 1-6 at apex and on lateral branches ............... 0... cece ee eres 3 


Capsule cylindrical; calyx lobes usually longer than corolla.. 1. C. aristata 
Capsule turbinate (developing shape apparent even at anthesis), calyx lobes 
usually shorter than corolla ............. 0 ccc cece cee e ee ees 2. C. immodesta 


Leaves linear, to 3mm wide: stem slender, scabrous; flowers 1-3 grouped 
Ae SUCH ACK it voici dala g ode eodt itd eeien chny Pied eI 3. C. sylvatica 
Leaves lanceolate, ovate or elliptic, sometimes linear on stem, all or majority 
more than 3mm wide; stem villous, hirsute or pilose; flowers 1-6 at apex 
and on lateral branches 


1376 


1. CAMPANULA 


4 Mid-cauline leaves lanceolate to linear, at least 6 x as long as broad (rarely 


less); flowers often clustered .......00..0 0c ee eee 4. C. benthamii 
+ Mid-cauline leaves elliptic to ovate, to 5 x as long as broad: flowers never 
GISLETEU: axis tence tenia! vse noua nn Matai mot auis awn een tend cngitneis ppeionsis. 5 


5. All flowers sessile or short pedicellate, pedicels to 7mm; leaves to 14mm 


6. C. cana 
+ At least some flowers long pedicellate with pedicels 7—25mm:; leaves 
A SOOM oe aa ew daetasey well aralehats naan oS sued eta uid oae de usta de wh aGeia ee necds 6 


6. Plant decumbent, softly villous; calyx lobes entire; leaves rarely more than 
PSHM Seccatgn ts aed an tei ew enee ole Ma ytialalaeeeeaeareads 7. C. argyrotricha 

+ Plant erect, hirsute; calyx lobes toothed; leaves usually more than 15mm 
5. C. pallida 


1.C. aristata Wall. 

Slender glabrous herb. Stems erect or ascending, 9-32cm, unbranched. Basal 
leaves petiolate, elliptic, ovate or suborbicular, 3-11 x 2.5-10.5mm, apparently 
caducous; petiole 9-23mm. Cauline leaves sessile, linear, 13-49 x 0.7-2mm, 
attenuate at base, margin with few minute teeth. Flowers terminal, solitary. 
deflexed. Calyx lobes linear, 3.5—12mm, usually equal to or longer than corolla. 
Corolla obconical, 6—13mm, pale lilac to blue; lobes oblong-ovate, 1.5-4.5mm. 
Ovary cylindrical, 5-14mm. Capsule cylindrical, c.17 x 3.5mm, dehiscing 
near top. 

Bhutan: C — Thimphu and Punakha districts, N -Upper Mo Chu. Upper 
Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim: 
Goecha La, Lhonak, Samdong etc. On open grassy hill slopes or among dwarf 
Rhododendron, 3656—-4877m. June—September. 


2.C. immodesta Lammers: C. modesta Hook.f. & Thomson non Schott 

Similar to C. aristata but stems 7—18cm; basal leaves with petioles up to 
45mm; cauline leaves usually smaller and often broader, 9-30 x 1—4.5mm; 
calyx lobes 3~5.5mm, equal to or shorter than corolla: corolla 6—-7.5mm, lobes 
1.5-2.5mm; ovary 5—6mm, turbinate shape apparent even at anthesis, capsule 
+ turbinate,c 12 x 8mm, angular above, base attenuate. 

Bhutan: N — Upper Mangde Chu district (Upper Mangde Chu): Sikkim: 
Yume Samdong. Chortenima La, Chapopla etc.; Chumbi: Phari. In scree or 
grass, among shrubs, 441 7—5350m. July-September. 


3. C. sylvatica Wall.: C. stricta Wall. non L. 
Scabrous herb. Stems slender, erect, 12.5-3lcm, unbranched or branched. 
Leaves sessile, linear, 15-35 x 1—3mm, margin entire. Flowers in 1—3(-4)- 
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flowered terminal inflorescences. Calyx lobes triangular-acuminate, 2~9mm, ¢ 
Y, x as long as corolla. Corolla campanulate, 9-15mm, pale purple to blue: 
lobes ovate-oblong, 3.5-8mm. Ovary 1.5-2mm. Capsule obovate to subglobose. 
c4 x 5.5mm, dehiscing near base. 

Bhutan: C — Thimphu district (Drugye Dzong, Chalimarphe and Thimphu 
Dzong), Punakha district (Ratsoo-Samtengang-Wangdu Phodrand), Mongar 
district (Khinay Lhakang). Grassy slopes and open pine forest, 1700-2600m. 
April—July. 


4. C. benthamii Kitamura; C. canescens A. DC. non Roth 

Hirsute herb. Stems erect, up to 50cm; lateral branches spreading-erect, sub- 
tended by spreading linear leaf. Leaves sessile, 20—40(—65) x 2-15mm, base 
attenuate, remotely serrulate, basal ones lanceolate to elliptic, cauline linear to 
lanceolate. Flowers 4—6 at stem apex and on lateral branches, clustered or + 
lax; cleistogamous flowers usually present, c 4mm. Calyx lobes narrowly triangu- 
lar, 4-8mm, %—% as long as corolla. Corolla campanulate, 6—11mm, blue; 
lobes ovate-oblong, 3—5.5mm. Ovary 2—3.5mm. Capsule broadly obovate, c 4 
x 4.5mm, dehiscing at base. 

Bhutan: C — Tongsa district (S of Shamgong); Darjeeling: Dumsong, Rishap: 
Darjeeling/Sikkim: unlocalised Hooker collections. On roadsides or banks, 600- 
1850m. April. 

Cephalostigma spathulatum Thwaites may provide an earlier specific epithet 
for this species (331). 


5. C. pallida Wall.; C. colorata Wall., C. ramulosa Wall., C. nervosa Royle. 
Fig. 114g. 

Hirsute suffruticose herb. Stems erect, 18—58cm, lateral branches spreading- 
erect. Leaves sessile, elliptic, (8—)12—37(-50) x 2-16mm, antrorsely hirsute, 
veins prominent on lower surface, base cuneate to attenuate, margin serrate- 
crenate. Flowers 1-2 at apex and tips of branches; pedicel up to 20mm. Calyx 
lobes triangular to triangular-acuminate, 3.5—6.5mm, usually with small teeth 
on margin, %-% as long as corolla. Corolla campanulate to  tubular- 
campanulate, 8-14mm, pale blue or blue to purple; lobes ovate-oblong. 
3-5.5mm. Ovary 2-2.5mm. Capsule obovate to subglobose, 3-5 x 4-7mm, 
dehiscing at base. 

Bhutan: S — Deothang district, C — Ha, Thimphu, Punakha, Tongsa. 
Bumthang and Tashigang districts, N Upper Kuru Chu district; Darjeeling: 
Badamtam, Darjeeling, Rississum; Sikkim: Domang, Lachen, Thanggu etc.. 
Chumbi: Galing, Yatung, upper Chumbi Valley. Open rocky outcrops, moutain 
slopes (sometimes among shrubs or + wet), sandy turf, stream shingles, culti- 
vated areas, 1850-3950m. (April), June-September, (November). 
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6. C. cana Wall. . 
Greyish-green, pubescent-hirsute herb. Stems ascending-erect. up to 24cm, 


lateral branches spreading. Leaves sessile, elliptic to elliptic-oblong, 6.5--14 x 
75-7mm, margin crenulate-serrulate, lower surface whitish with prominent 
veins. Flowers | (—2) at apex and tips of branches. Calyx lobes narrowly triangu- 
lar, 2.5-5.5mm, 3-1 as long as corolla margin toothed. Corolla campanulate, 
10-14mm, blue-violet to deep purple; lobes oblong to broad ovate, 3.5-7mm. 
Ovary 2.5-3.5mm. Capsule obovate to subglobose, ¢.4.5 x 4.5mm, dehiscing 
at base. 

Bhutan: C — Thimphu district (Thimphu, Tsalimape). On dry banks, 2134— 
2370m. August-September. 

A collection from Takila, Mongar district, Bhutan, 1850m (Ludlow, Sherriff 
& Hicks 21247, BM) differs from typical C. cana by its larger ovate-elliptic 
leaves, 10-24 x 6—-13mm, with upper surface pubescent-hirsute and lower 
surface rather more densely white-tomentose without prominent veins; calyx 
lobes triangular, 5-6mm, toothed and recurved, /2—% as long as corolla; corolla 
11-13mm with lobes 6—8mm. Its status is uncertain. 


7. C. argyrotricha A. DC. 

Softly villous woody-based herb. Stems many, often decumbent, fine, 
branched above, up to 24cm, with spreading hairs. Leaves sessile or shortly 
petiolate, elliptic to ovate, 4—15(-21) x 2-8(-11)mm, margin subentire or 
remotely serrulate-crenulate, tomentose with long villous hairs, whitish beneath. 
Flowers solitary at tips of fine branches; cleistogamous flowers usually present, 
very small (c 2mm ) on filiform branches. Calyx lobes narrowly triangular, 
4-6mm, ¥3— as long as corolla. Corolla tubular-campanulate, 14—-17mm, blue 
to violet; lobes ovate-oblong, 4-Smm. Ovary |—2mm. Capsule broadly obovate, 
2-3 x 3-4mm, dehiscing at base. 

Bhutan: C — Thimphu district (Kumar Thang, Mem La, Tzatogang—Dotena), 
N - Upper Mo Chu district (Soe-Shaulung): Sikkim: Sherabthang, Tsomogo: 
Chumbi: Chumbi. Dry rocky areas, commonly growing on cliffs, 2800-3962m. 
May-—October. 


2. ASYNEUMA Grisebach & Schenk 


Perennial or biennial herb. Leaves alternate. Inflorescence relatively few- 
flowered, spike-like. Calyx tube adnate to ovary. Corolla divided almost to base. 
lobes linear. Stamens 5, filaments broadening at base. anthers free. Style 3-lobed. 
Ovary inferior, 3-locular. Capsule dehiscing by 3 pores. 


1. A. fulgens ( Wall.) Briquet: Campanula fulgens Wall. Fig. 114h-j. 

Erect herb. Stems 25-38cm. glabrous or pilose. Leaves lanceolate-elliptic, 
sessile or petiolate (basal leaves), 25-60 x 6-18mm, base attenuate. margin 
crenulate-serrulate, usually pilose at least on upper surface. Bracts linear, up to 
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limm. Calyx lobes linear, 5.5-8mm, straight or recurved at tips. Corolly 
6—8.5mm, pale blue; lobes linear-oblong, slightly spreading. Anthers 2.5-3.2mm, 
Ovary 3.5-4mm. Capsule + obovoid, 6-11 x 4-Smm, dehiscing laterally 
near apex. 

Bhutan: S — Chukka district, C - Thimphu, Punakha, Tongsa, Bumthang and 
Mongar districts; Sikkim: Lachung; Chumbi: Chumbi. Open grassy meadows or 
grassy areas among shrubs or Pinus wallichiana, 1219-3048m. June—September, 


3. ADENOPHORA Fischer 


Perennial with thickened roots. Leaves alternate. Inflorescence spike-like, 
sometimes branched. Calyx 5-lobed, tube adnate to ovary. Corolla 5-lobed, 
divided to half or less. Stamens 5, filaments broadening at base, anthers free. 
Disc cup-shaped, surrounding base of style. Ovary inferior, 3-locular. Style 
3-lobed. Capsule dehiscing by lateral pores. 


1. A. khasiana (Hook.f. & Thomson) Collett & Hemsley. Fig. 115a—b. 

Erect or suberect herb. Stems 40—75cm, subglabrous, branched or not. Leaves 
sessile, ovate-elliptic to elliptic, 4-6.5 x 1.6—-2.7cm, base cuneate or attenuate, 
margin serrate, subglabrous to puberulent, sometimes pilose on veins below. 
Flowers subsessile, lax. Calyx lobes linear-lanceolate, S—8.5mm, margin toothed, 
glabrous. Corolla obconical-campanulate, 12-19mm, pale blue to lilac; lobes 
broad ovate to oblong, up to 5.5mm. Capsule subglobose, c 7 x 5mm. 

Bhutan: C — Tongsa and Tashigang districts, N -—Upper Mo Chu, Upper Mo 
Chu and Upper Kulong Chu districts. On banks on exposed slopes or open 
woodland, 1981—2591m. July—October. 


4. HETEROCODON Nuttall 


Trailing herb. Leaves alternate, sessile to shortly petiolate. Flowers axillary, 
inconspicuous. Calyx 5-lobed, tube adnate to ovary. Corolla 5-lobed. Stamens 
with filaments broadening at base, anthers free. Ovary inferior. Style 3-lobed. 
Fruit a capsule. 


1. H. brevipes (Hemsley) Handel-Mazzetti & Nannfeldt; Wahlenbergia brevipes 
Hemsley, Homocodon brevipes (Hemsley) Hong 

Subglabrous, prostrate herb. Stems 25—35cm, usually unbranched above. 
Leaves broad ovate to suborbicular, 6-9 x 5—8mm, base cuneate to truncate, 





Fic. 115. Campanulaceae. a--b, Adenophora khasiana: a, flowering shoot (x 1%); b, flower cut 
open (x 1). c-d, Peracarpa carnosa: c, flowering shoot (x 4): d, flower ( x 3). e, Leptocodon 
gracilis: flowering spur (x 2). f-g, Codonopsis viridis: f, section of stem (x 2); g, flower cut 
open (x *%). Drawn by Glenn Rodrigues. 
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margin serrate; petiole up to 4mm. Flowers sessile, 1—2 in leaf axils. Calyx 
3—4.5mm; lobes tridentate, 1.5-2.5mm. Corolla campanulate with spreading 
lobes, c 4mm, white; lobes + ovate, c 1.8mm. Capsule + obovate, c 2.5 x Imm, 

Bhutan: N — Upper Kuru Chu district (Denchung). Trailing over boulders. 
2134m. July. 


5. PERACARPA Hook.f. & Thomson 


Annual herb. Leaves alternate, petiolate. Flowers axillary, solitary, pedicel- 
late. Calyx (4—)5-lobed, tube adnate to ovary. Corolla (4—)5-lobed, divided to 
c ¥%. Stamens 5, filaments hairy, anthers free. Ovary inferior. Style 3—4-lobed. 
Epigynous disc present. Fruit dry, rupturing to release seeds. 


1. P. carnosa ( Wall.) Hook.f. & Thomson; Campanula carnosa Wall. Fig. 115c-d. 

Stems weakly ascending to erect, 6—15cm, glabrous. Leaves ovate, 10-30 x 
9-20mm, sparsely appressed-hairy on both surfaces, margin serrate-crenate; 
petiole 5—15mm. Pedicel 10—35mm. Calyx 2.5-4mm; lobes narrowly triangular, 
1-2mm. Corolla campanulate, 5-6mm, white with pink marking, lobes + 
oblong. Fruit + elliptic, c 5 x 3mm, with thin papery walls. 

Bhutan: C — Punakha district (Dochu La, Menchuang, Ritang—Ratsoo), 
Tongsa district (Chendebi), Bumthang district (Lami Gompa), N - Upper 
Kulong Chu district (Tobrang); Darjeeling: Ghumpahar, Tonglu; Sikkim: 
Chaltakpur etc. Damp shaded areas in broad-leaved or Tsuga dumosa forest, 
1850-3200m. April--June. 


6. CODONOPSIS Wall. 


Perennials, often with tubers, usually smelling foetid. Stems twining, erect, 
sprawling or trailing. Leaves alternate and subopposite, petiolate. Flowers soli- 
tary, terminal or axillary. Calyx 4—6-lobed, usually with tube adnate to ovary, 
rarely free. Corolla 4—6-lobed. Stamens usually 5, filaments broadening at base, 
anthers free. Ovary + inferior, 3-locular. Style 3-lobed. Capsule somewhat 
fleshy when young, dehiscing by 3 valves which form beak at apex or apparently 
indehiscent. 

The circumscription of Codonopsis and status of Campanumoea Blume. 
Cyclocodon Griffith and Leptocodon require revision: see (350) and (380). 


Le ‘Plant; €rect,:sprawlinp Or ‘trating sfc cite ie gs ee Ro banague ae eV tae Poke : 
oe PA GOW ig oh eae ian bed ilast og ed alate cateranen ds aaa Dagar Wea 10 
2. Corolla less than 8mm; fruit without beak ........0.. 00.00 ccc eee eee 3 
+ Corolla more than | 1mm; fruit with beak 2.000000 eee 4 
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Calyx free from ovary, separated from fruit by short stipe; leaves 1~2.5cm 


broad, base rounded-cuneate ........... 0.00.0... cece cece e eee 1. C. parviflora 
Calyx adnate to ovary, up to half adnate to fruit; leaves 1.5-3.4cm broad, 
base usually rounded to truncate .................0.00...0000. 2. C. lancifolia 


Leaves about as long as wide, mainly on fine lateral branches near base of 


stem; upper stem rarely branched, + leafless ..........0...000000ccccceeeeees 5 
Leaves at least 1% x longer than wide, on main stem or lateral branches: 
upper stem branched or not, usually leafy .......0..0. eee 7 


Leaves less than 5mm; corolla tubular, at least 3 x as long as calyx lobes 

3. C. thalictrifolia 
Leaves 5mm or more; corolla campanulate to + globose, twice as long as 
GalVK ODES uth cainn etait ieeetuns tee Rai anilan Leia e coast an haa pues 6 


Corolla tube 20—30mm broad at throat; corolla lobes broad ovate, 6mm or 
MORE: Gucraataisteee teed Meche ctiet ale await ubaaewaeviaiee erates 4. C. foetens 
Corolla tube 10—15mm broad at throat; corolla lobes triangular-ovate, to 
OHM Soin Senn pect euay ee ah ge hig dt ee bu encore de Doan ddenats 5. C. bhutanica 


Leaves glabrous or virtually glabrous; corolla red-purple or blue, campanu- 


late 23TH OF MOLE ses araes eee cah weaves aves lam aders Mick dexaush enna saetind 8 
Leaves hairy; corolla green, white or cream with purple marking, campanu- 
late or tubular, if more than 20mm then tubular.......................00004 9 


Calyx lobes linear, 7-9mm; corolla lobes 5—~7mm: corolla blue 
6. C. dicentrifolia 


Calyx lobes narrow triangular, 15—18mm; corolla lobes 10—15mm: corolla 
PEO=PUt G4 bes SaGeteatx ie hoes beke weed Nea ee eaAedd dace as 7. C. purpurea 


Corolla tubular, green with purple veins, about twice as long as calyx lobes 
8. C. benthamii 


Corolla globose-campanulate, white or cream with purple marking, scarcely 
exceeding Calyx lobes) ovcncadsCadetanttutudeacede tsa vortsemsaun 9. C. subsimplex 


. Corolla rotate, divided almost to base, lobes 14mm or more: leaves glabrous 


10. C. vinciflora 
Corolla campanulate or tubular-campanulate, divided less than halfway, 
lobes 10mm or less; leaves glabrous or hairy .......-......5-sseseeeeee eee 


Leaves densely hairy on lower surface ...........0..00s seen eens teeter ene : 
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12. Calyx tube adnate to base of ovary only, about Imm; calyx lobes 16mm or 


NOPE wicdece tess cman Peete eter teeter eter ener e rte teers 11. C. javanica 
+ Calyx tube adnate to side wall of ovary, 5-8mm; calyx lobes to 12mm 
12. C. inflata 


13. Corolla c 10mm, c 10mm broad at throat; calyx lobes to 8mm 
13. C. affinis 
+ Corolla 17—27mm, 20-30mm broad at throat; calyx lobes 9mm or more 


14. C. viridis 


1. C. parviflora A. DC.; Campanumoea parviflora (A. DC.) Bentham 

Stems erect or somewhat sprawling, 60—160cm, glabrous, branching above 
and below. Leaves opposite, ovate-lanceolate, 3.2-11 x 1—2.Scm, acuminate, 
base rounded-cuneate, margin serrate, glabrous, lower surface greyish-white: 
petiole 2-4mm. Peduncle 1—3cm. Calyx 4—-6mm, not adnate to ovary, separated 
from fruit by short stipe, tube absent; lobes 4, linear, serrulate or with small 
subsidiary lobes. Corolla broad campanulate to rotate, 5—6mm, white or pink, 
4-lobed; lobes broad ovate, 3—3.5mm. Fruit + globular, 6-7mm, apparently 
indehiscent. 

Bhutan: S — Deothang district (Samdrup Jongkar—Deothang (117), Narfong- 
Deothang (117)); Darjeeling: Sitong, Sureil, Birik etc. 610-1676m. September- 
October, January. 


2. C. lancifolia (Roxb.) Moeliono subsp. celebica (Blume) Moeliono: 
Campanumoea celebica Blume, Cyclocodon celebicus (Blume) Hong 

Differs from C. parviflora by its ovate-acuminate leaves, |.5—3.4cm broad, 
with base usually rounded to truncate; calyx 5—6-lobed, adnate to ovary at base, 
up to half adnate to fruit; corolla often slightly larger; fruit up to 10mm. 

Bhutan: C — Punakha district (Chusom); Darjeeling: Rangit, Sureil, Darjeeling 
etc.; Sikkim: Linchyum. In open areas or forest margins, often in damp places, 
305—1524m. September, November. 

Himalayan specimens are referred to Cyclodon lancifolius (Roxb.) Kurz by 
Hong & Pan (350), rather than to Cyclodon celebicus. 


3. C. thalictrifolia Wall. 

Fleshy tap-root. Stems very slender near base, erect or ascending, 18-40cm, 
with slender lateral branching near base, + simple flowering stem above, spar- 
sely pilose. Leaves on lateral branching, subopposite, ovate to + reniform, 
0.2-0.45 x 0.25—0.5em, base usually truncate, upper and lower surface 
pubescent, margin entire to crenulate, greyish-green: petiole 1-2mm. Peduncle 
up to 10cm. Calyx 9-11mm; lobes oblong 5.5—7.5mm, somewhat pubescent. 
Corolla tubular, flared at mouth, 20-36mm, blue or lavender with purple ring 
at base; lobes broad ovate, 2.5-6.5mm. Fruit 12—18mm, hemispherical with 
7-12mm beak. 

Sikkim: Dzongri, Zemu Valley, Bikbari etc. 3810-4267m. August-September. 
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4, C. foetens Hook.f. & Thomson 

Stems ascending, 20—40cm, glabrescent with fine lateral branches near base. 
Leaves ovate, 0.5-1.1 x 0.4—0.8cm, greyish-green, base truncate to ovate, upper 
and lower surface pubescent, margin subentire; petiole 1~3mm. Peduncle 
2-14cem. Calyx 12—17mm; lobes oblong-elliptic, 9-12mm, margin slightly sinu- 
ate. Corolla campanulate or + globose, 19-26mm, mauve or blue; lobes broad 
ovate, 6- 10mm, extreme tip hooded. Fruit 14-20mm, hemispherical to obconical 
with 6-9mm beak. 

Bhutan: C — Thimphu and Tongsa districts, N -Upper Mo Chu, Upper 
Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim: 
Chakung Chhu, Kupup, Lasha Chhu etc.; Chumbi: Chumolari etc. In moist 
peat and turf or scree, 2890-4877m. July-September. 


5. C. bhutanica Ludlow 

Thick fleshy tap-root. Stems ascending to erect, 15-45cm, pilose to + glabr- 
ous, with fine branches especially near base. Leaves ovate, 0.7-2.3 x 0.5-2.3cm, 
base cordate to truncate, upper and lower surface + densely pilose. margin + 
entire to crenulate-sinuate; petiole 1—-Smm. Peduncle 4—13cm. Calyx 9-13mm, 
pilose; lobes elliptic-oblong, 6-9mm, margin recurved. Corolla campanulate. 
13-19mm, deep reddish-purple or pale blue with red-purple ring at mouth; lobes 
triangular-ovate, 3.5-6mm, extreme tip often hooded. Fruit 15—20mm, hemi- 
spherical with beak 5—7mm. 

Bhutan: C — Thimphu, Punakha and Tongsa districts, N — Upper Mo Chu, 
Upper Mangde Chu, Upper Bumthang Chu and Upper Kulong Chu districts. 
On open grassy hillsides or on scree, 3810—4570m. July-August. 


6. C. dicentrifolia (Clarke) W.W.Smith: Wahlenbergia dicentrifolia Clarke 

Stems decumbent to suberect, 28-60cm, glabrous, branched. Leaves ovate, 
1.3-3.9 x 0.8-2cm, glabrescent above. glaucous below, margin + entire, some- 
what sinuate. Peduncle 5—7.5cm. Calyx 14—18mm:; lobes linear-oblong, 7—-9mm. 
Corolla campanulate, 23—-30mm, blue: lobes broad ovate, 5~7mm. Fruit 
20-30mm, obconical with beak 5—8mm. 

Darjeeling: Sandakphu: Darjeeling/Sikkim: Phalut; Sikkim: Gnatong. On 
sandy banks in shade, 3353—3962m. August. 


7. C. purpurea Wall. 

Bushy tuberous herb. Stems erect or ascending, up to 60—80cm. glabrous, 
smooth, jointed at nodes. Leaves opposite, ovate to lanceolate. 3.2-8 x 
1.4-3cm, base rounded to cuneate, glabrous, lower surface glaucous, margin 
entire to sinuate: petiole 3-8mm. Peduncle up to 3.5cm. Calyx 22—25mm, 
glabrous; lobes narrow triangular, 15—18mm. Corolla campanulate, 23-32mm. 
ted-purple, lobes triangular-ovate, 10-15mm. Fruit c 17mm, hemispherical with 
beak 8—10mm. 

Bhutan: C — Tongsa district (Dotena, Tongsa, Tongsa Bridge etc.): Sikkim: 
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Chunthang. Under low moist forest or in exposed areas among rocks and jp 
grass, 1829-2134m. August-September. 


8. C. benthamii Hook.f. & Thomson 

Sprawling herb. Stems + erect with upper part trailing, 20—70cm, sparsely 
pilose. Leaves ovate to elliptic, 3-7.5 x 1.5—5.4cm, base truncate to cuneate, 
upper and lower surface hirsute, margin serrate or lobed-serrate; petiole 
4-35mm. Peduncle 4—45mm. Calyx 12—18mm; lobes ovate 9- 14mm, denticulate. 
Corolla tubular, 17-26mm, green sometimes with dull purplish veins: lobes 
triangular, 3-4mm. Fruit 15—22mm, truncate-globose with beak 6—-8mm. 

Bhutan: C — Thimphu district (Shingkarap, Thimphu Chu), Tongsa district 
(Omta Tso, Rinchen Chu), Mongar district (Rip La, Sengor-Sheridrang): 
Sikkim: Zemu Valley, Lagyap, Lachen etc.; Chumbi: Simdoongtang. On banks 
in moist Tsuga/broad-leaved forest, 1219-3810m. July-August. 


9. C. subsimplex Hook.f. & Thomson 

Stems ascending, upper part trailing, c 30—60cm, glabrescent. Leaves ovate 
to ovate-acuminate, 1.8—7.5 x 1.2—Scm, base often slightly unequal, cuneate to 
rounded, upper surface pilose, lower surface pilose, glaucous, margin usually 
shallowly serrate-crenate; petiole (2—)6—25(—32)mm. Peduncle 5.5—19cm. Calyx 
15-22mm, often glaucous; lobes ovate to ovate-oblong, 8—17mm, denticulate. 
Corolla globose-campanulate, 12—18mm, white to cream with purple markings 
inside; lobes broad ovate, 3-6mm. Fruit c 14mm, + hemispherical with beak 
c 7mm. 

Bhutan: C — Ha, Thimphu, Tongsa and Bumthang districts, N — Upper 
Mangde Chu and Upper Kulong Chu districts; Darjeeling: Singalila; Sikkim: 
Changu, Sherabthang, Gnatong etc.; Chumbi: Chumbi, Yatung. On grassy slopes 
and in damp areas among shrubs or in fir forest, 3350-4100. July-September. 


10. C. vinciflora Komarov; C. convolvulacea Kurz var. vinciflora (Komarov) Shen 

Stems twining, 2—3m. Leaves ovate to ovate-oblong, 2.5-5.8 x 0.4—2.3cm, 
base cuneate, truncate or cordate, upper and lower surface glabrous, margin 
serrately lobed especially near base, rarely obscurely serrate; petiole up to 15mm. 
Peduncle 2—12cm. Calyx 8—18mm, glaucous; lobes ovate to + oblong, 4—13mm. 
Corolla rotate, 15—23mm, blue or purple with red circle near base; lobes + 
elliptic, 14-21mm. Fruit c 14mm, obovate with beak c 4mm. 

Bhutan: C — Ha (Ha To), Thimphu (Bela La, Cheka, Duke La), Bumthang 
(Bumthang) districts; Sikkim: Galing. Among shrubs and bamboo, 2743- 
3658m. August-September. 


11. C. javanica (Blume) Hook.f.; Campanumoea javanica Blume 

Stems twining, 2—4m. Leaves ovate, 4-6 x 2.5—5.5cm, deeply cordate at 
base, upper and lower surface glabrous (?sometimes glaucous), margin obscurely 
crenate-serrate; petiole c 45mm. Peduncle |—2cm. Calyx 17—-20mm, adnate to 
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base of ovary only; lobes + oblong, 16—-19mm. Corolla campanulate, 22. 24mm, 
cream with purple veins; lobes broadly triangular, c 8mm. Fruit 6mm, hemi- 
spherical, purple-black, glaucous. 

Bhutan: S - Deothang district (Keri Gompa), C -Tashigang district (Shali), 
N — Upper Mo Chu district (Gasa); Darjeeling: Rishap; Darjeeling/Sikkim: 
unlocalised (Hooker and Gamble collections). Among scrub in open country, 
1050-2438m. August—October. 


12. C. inflata Hook.f. & Thomson; Campanumoea inflata (Hook.f. & Thomson) 
Clarke 

Stems twining, to 5m. Leaves ovate, 4.3-13 x 2.1-8cm, deeply cordate at 
base, upper surface sparsely pubescent, lower surface glabrescent and glaucous, 
margin obscurely dentate; petiole 30-75mm. Peduncle 1.5-3(-7)cm. Calyx 
15-17mm, lobes triangular-acuminate, 8-12mm. Corolla broadly tubular- 
campanulate, 24—26mm, pale sordid yellow, veins purple, lobes triangular, c 
10mm. Fruit c 16mm, subglobose, purple-black, glaucous. 

Darjeeling: Jorpokri, Tonglu, Kurseong etc.; Sikkim: Chhateng. Climber in 
forest, 1350-2750m. August—October. 


13. C. affinis Hook.f. & Thomson 

Stems twining. Leaves ovate, 4-7 x 2.2—4.7cm, deeply cordate at base, lower 
surface densely pubescent-tomentose, upper surface sparsely pubescent, margin 
usually obscurely crenate-dentate; petiole 10—25mm. Peduncle 1.5—3cm. Calyx 
10-15mm; lobes + oblong, 7-8mm. Corolla campanulate. c 10mm, greenish 
with apex of lobes reddish; lobes triangular, c 4mm. Fruit 1 1—12mm, hemispheri- 
cal, with beak 2—3mm. 

Bhutan: C — Tongsa district (Chendebi), N — Upper Mo Chu district (Gasa 
dzong, Gicha); Darjeeling: Phalut-Ramman; Sikkim: Chiya Bhanjang, Kale) 
Khola, Lachung. Among bamboo, 2150-3350m. August-September. 


14. C. viridis Wall. Fig. 115f—g. 

Stems twining, 3—4m. Leaves ovate, 2.7-5.5 x 1.6—3.5cm, base truncate to 
shallowly cordate, upper surface pubescent, lower surface pubescent-tomentose, 
greyish-green, margins + entire; petiole 7-18mm. Peduncle 2.5—5.5cm. Calyx 
16~24mm:; lobes oblong-elliptic, 9-13mm, recurved, usually folded lengthwise. 
Corolla broad campanulate, 17-27mm, cream to greenish-yellow suffused red- 
dish-purple at base and on lobes: lobes broad ovate. 7-9mm. Fruit c 17mm, 
hemispherical, with beak c 7mm. 

Bhutan: S —~ Gaylephug (117) and Deothang districts, C - Thimphu and 
Tongsa districts, N— Upper Mo Chu district; Darjeeling: Victoria Falls. Climbing 
over shrubs, 1500-3050m. August—October. 
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7. LEPTOCODON (Hook.f. & Thomson) Lemaire 


Twining herb. Leaves alternate and opposite, petiolate. Flowers Solitary 
terminal and axillary. Calyx 5-lobed; tube short, adnate to ovary, Corolly 
shallowly 5-lobed. Stamens 5, filaments broadening at base, anthers free. Ovary 
semi-inferior. Epigynous disc with 5 prominent club-shaped glands. Style 
3-lobed. Fruit a capsule, 3-locular, dehiscing by 3 valves. 

Separation from Codonopsis dubious: see (380). 


1. L. gracilis (Hook.f. & Thomson) Lemaire; Codonopsis gracilis Hook.f. & 
Thomson. Fig. | 1Se. 

Slender, sparsely pilose herb. Stems up to 2.5m. Leaves ovate to broad ovate, 
7-20 x 6-20mm, base usually truncate, margin serrate-crenate; petiole up to 
28mm, very fine. Pedicel 20—-35mm. Calyx 5—7mm; lobes + cordate, 4-6mm, 
crenate-serrate. Corolla tubular, 27-35mm, mauve to violet-blue, paler towards 
base; lobes very broad ovate, up to 1.5mm. Capsule c 14mm, broad ovoid, with 
beak c 6mm. 

Bhutan: C — Tongsa and Tashigang districts, N — Upper Mo Chu, Upper 
Kuru Chu and Upper Kulong Chu districts; Sikkim: Karponang, Chunthang, 
Menshithang etc. Oak forest, 1829-2743m. July-September. 


8. CYANANTHUS Bentham 


Low annual or perennial herbs. Leaves alternate. Flowers terminal, solitary. 
Calyx 5-lobed, tube not adnate to ovary. Corolla 5-lobed. Stamens 5. Ovary 
superior, 3—5-locular. Style 3—5-lobed. Capsule dehiscing by (3—)4—5-valves 
at apex. 


1. Calyx densely black-brown hairy ........... 0. cece eee eens 2 
+ Calyx glabrous or white or yellow-brown hairy ....................eseeeees 3 
2. Leaves cuneate-spathulate, conspicuously lobed................ 1. C. lobatus 
+ Leaves oblong or oblong-lanceolate, not lobed.......... 2. C. pedunculatus 
3. Flowers yellow; leaves spathulate .....................255. 4. C. spathulifolius 
+ Flowers blue or violet-blue; leaves lanceolate, elliptic, broadly ovate or 

SPACNUNALE niacin ne ree Re ieee an Mek dinate te rae eae et nae oReeN eS 4 
4. Perennial with thick fleshy root-stock, tufted .................. 3. C. incanus 


+ Annual, sometimes perennating but never forming a thick root-stock, not 
tufted 
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5, Flowers 10.5mm or more; calyx 7mm or more, inflated especially after 
BTENESIS: a.nsoei.sisti nk Ma Seas ead dae eats aw RON ca eeanatwcat 5. C. inflatus 
+ Flowers 10mm or less; calyx 7mm or less, not inflated ....... 6. C. hookeri 


1.C. lobatus Bentham. Fig. 11 6a. 

Perennial. Stems decumbent, 10—40cm, subglabrous to pilose. Leaves cuneate- 
spathulate, 10-32 x 5—17mm, with 3—5 lobes at apex and sometimes subsidiary 
lobing, subglabrous to appressed pilose above, pilose to + lanate or rarely 
glabrous below. Pedicel 8-20(-30)mm, densely brown-black villous. Calyx 
broadly tubular, 13—20mm; lobes triangular, 4—-5.5mm, densely brownish-black 
villous. Corolla broadly funnel-shaped, 31-40mm, blue, rarely white; lobes 
broad obovate, 12—-17mm. Capsule ovate-acuminate, + equal to calyx. 

Bhutan: C — Thimphu, Tongsa and Tashigang districts, N- Upper Mo Chu, 
Upper Pho Chu, Upper Mangde Chu, Upper Bumthang Chu, Upper Kuru Chu 
and Upper Kulong Chu districts; Sikkim: Sherabthang. Tsomgo, Dzongri etc.; 
Chumbi: Chaklung La, Chugya, Yatung etc. In meadows, on banks or hillsides, 
in turf, on peat, sands, gravel or among rocks, in open, among shrubs or in 
forest glades, 3200—4900m. June—September. 


2. C. pedunculatus Clarke 

Perennial with woody root-stock. Stems procumbent, 7—26cm,_pilose- 
pubescent, unbranched. Leaves sessile, oblong, sometimes elliptic towards base. 
45-16 x 2-4.5mm, margin + entire, pilose-pubescent on both surfaces. Pedicel 
15-35mm with spreading brown-black hairs. Calyx tubular, 10-16mm, densely 
brown-black villous; lobes narrowly triangular, 4.5-6mm. Corolla campanulate, 
24-37mm, violet-blue, throat glabrous; lobes obovate, 10-12mm. Capsule ovate. 
equal to calyx. 

Bhutan: C — ?Ha district (Chira: Gould collection); Sikkim: Lhonak, Tangka 
La, Dzongri etc.; Chumbi: Dotag. Kupup, Yadong (406) etc. On banks and 
open hillsides, 3962—5125m. July-September. 

A collection from Dzongri, Sikkim is doubtfully referred here. It resembles 
C. microphyllus Edgeworth in its firmer rather coriaceous leaves subglabrous 
above and short (3.5mm) calyx teeth, but lacks the (densely) hairy corolla throat 
and much reduced pedicels of that species. It differs from either species by its 
subglabrous leaf undersurface. 


3. C. incanus Hook.f. & Thomson 

Perennial with fleshy root-stock. Stems prostrate, 3-16cm. white pilose to 
tomentose. Leaves sessile to shortly petiolate, lanceolate, elliptic or spathulate. 
(4-)5-9 x (1~)1.8-3.5mm, appressed-hairy above, white tomentose below, 
margin + entire, often recurved. Pedicel up to 6mm, glabrous or yellowish- 
brown hairy. Calyx tubular, 5-9mm, + glabrous or densely white or yellowish- 
brown villous outside: lobes narrowly triangular, 2-3.5mm, always hairy inside. 
Corolla tubular-campanulate. 13—20(—28)mm, deep blue to violet. rarely white. 
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throat densely villous; lobes + oblong, 7-10(—14)mm. Capsule ovate, + equal 
to calyx. 


subsp. incanus; C. incanus var. trichocalyx Franchet 

Villous hairs (often sparse) covering whole of calyx outside. 

Bhutan: N — Upper Mo Chu district (Kohina and Laya), Upper Mangde Chy 
district (Passu Sepu); Sikkim: Lhonakh, Gochung, Dadong etc.; Chumbi: Pha; 
and Yadong districts (349). On banks and open grassy hillsides, 3290-4877, 
July-September. 


subsp. orientalis Shrestha; C. incanus var. leiocalyx auct. non Franchet 

Villous hairs absent from most or all of calyx exterior, when present, sparse, 
localised, mostly confined to lobes and/or 5 main nerves. 

Bhutan: C — Thimphu district, N — Upper Mo Chu, Upper Mangde Chu, 
Upper Bumthang Chu and Upper Kuru Chu districts; Sikkim: Bikbari, 
Lhonakh, Yampung etc.; Chumbi: Buchum, Kalaeree, Phari etc. Open grassy 
areas, 3962-4877m. July-September. 

A recent treatment has sunk this subspecies in C. spathulifolius (347). A 
collection from Chumbi village has been identified by Shrestha as C. leiocalyx 
Franchet subsp. /ucidus Shrestha, a taxon normally distinguished by corollas 
exceeding 30mm. 


4. C. spathulifolius Nannfeldt 

Perennial. Stems prostrate to procumbent, 5—14cm, white-pilose to -villous. 
Leaves subrhomboid-spathulate, 6-11 x 3-6mm, villous to pilose above and 
below, sometimes glabrescent above, margin entire to crenulate near apex. 
Pedicel up to 15mm, spreading-hairy. Calyx tubular-globose, 7—11mm, gla- 
brescent with few white or yellow-brown villous hairs on outside; lobes narrowly 
triangular, 2—3.5mm, villous on inside. Corolla tubular-campanulate, 15—25mm, 
yellow, throat densely villous; lobes obovate-oblong, 6—8mm. Capsule ovate, 
slightly exceeding or + equal to calyx. 

Bhutan: C — Bumthang and Tashigang districts, N- Upper Mangde Chu and 
Upper Kulong Chu districts; Sikkim: Yumthang, Kangpupchuthang, Bikbari 
etc.; Chumbi: Chomo Lhari, Shamchen. 3350—4900m. June—September. 

This taxon has been recently been transferred to C. macrocalyx Franchet 
subsp. spathulifolius (Nannfeldt) Shrestha (406). 


5. C. inflatus Hook.f. & Thomson 

Annual. Stems 1—many, prostrate to procumbent, (6—)10—56cm, thinly pilose, 
glabrescent, branched. Leaves broadly ovate to semicircular or suborbicular, 
3.5-13 x 3.5-12.5mm, margin + entire to sinuate-dentate, base usually trunc- 








Fic. 116. Campanulaceae. a, Cyananthus lobatus: habit (x ¥%). b-c, Lobelia nummularia: b. 
habit (x %): ¢, flower (x 6). d-e, Lobelia erectiuscula: d, flowering shoot (x 1%): e. flower 
(x 3). Drawn by Glenn Rodrigues. 
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ate-attenuate, shortly appressed-hairy above, pilose below. Flowers solitary at 
apex and on side-branches. Calyx inflated especially in fruit, ovate, 7-11mm 
brown or white villous; lobes ovate-oblong, 2—~3mm. Corolla tubular with 
spreading lobes, 10.5—18mm, pale blue to lilac-blue, hairy in throat: lobes 
oblong-elliptic, 3-Smm. Capsule ovate, 6—-12mm, scarcely exceeding calyx, 

Bhutan: C — Thimphu, Tongsa and Tashigang districts, N — Upper Mo Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim: Bakhim, 
Nathang, Namgaythang etc.; Chumbi: Chumbi, Gowsar, Phari etc. Open areas 
in thin turf and fir or oak forest, 2850—4722m. August-September. 


6. C. hookeri Clarke 

Similar to C. inflatus but with more compact habit, always branched at base 
as well as above; stems up to 18cm; leaves 4-8 x 3-4.5mm; flowers usually 
smaller, 10mm or less; calyx not inflated, 4-7mm, densely brown or white- 
villous, divided + halfway; corolla lobes with single bristle at tip; capsule + 
equal to calyx. 

Bhutan: C — Bumthang district, N — Upper Mo Chu, Upper Pho Chu and 
Upper Kulong Chu districts; Sikkim: Gymopchi, Naku La, Sebu Valley (347): 
Chumbi: Chubitang, Dotag, Yadong etc. In turf on exposed hillsides, 3048- 
3990m. August-September. 


9. WAHLENBERGIA Roth 


Annual or perennial herbs. Leaves sessile, alternate. Flowers terminal or 
axillary, pedicillate. Calyx 5-lobed. Corolla actinomorphic, 5-lobed. Stamens 
free. Ovary inferior. Style 3-lobed. Fruit a capsule, 2—3-locular, dehiscing by 
2-3 valves. 


1. W. marginata (Thunberg) A. DC.; W. gracilis Forster (Schrader) A. DC. 

Glabrous to sparsely hairy. Stems erect to procumbent, 8—60cm, branched at 
base and above. Leaves oblanceolate, 8-20 x 2-4mm, margin undulate, 
obscurely denticulate, sparsely pilose. Flowers erect. Pedicel up to 7cm. Calyx 
3—Smm; lobes + linear, !.4—2.5mm. Corolla campanulate, 4-7mm, blue: lobes 
ovate, 2-Smm. Capsule obconical, 5-7mm,; seeds compressed-ellipsoid, 0.5mm. 

Darjeeling/Sikkim: unlocalised (Gamble collection). 

W. hirsuta (Edgeworth) Tuyn [Cephalostigma hirsutum Edgeworth] has been 
recorded from Bhutan between Gomkhar (? = Gomchu) and Shali, (?Tashigang 
district), in open forest (117). This species can appear very similar to W. 
marginata, but the seeds are trigonous, c 1mm. Other Himalayan records for it 
seem confined to the western half. 


10. PLATYCODON A. DC. 


Herb. Leaves alternate or sometimes whorled, sessile. Flowers terminal, soli- 
tary. Calyx 5-lobed, tube adnate to ovary. Corolla 5-lobed, large, /%—/2-divided. 
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stamens 5, broadening at base, anthers free. Ovary inferior. Style 5-lobed. Fruit 
a capsule, 5-locular, dehiscing by 5 apical valves. 


1. P. grandiflorum (Jacquin) A. DC. 

Glabrous herb. Stems erect, c 1m. Leaves ovate-elliptic, 4-6.5 x 1.4-2.5cm. 
upper often lanceolate, base cuneate, margin serrate-dentate. Flowers few, erect. 
Calyx 15-20mm, prominently ribbed; lobes narrowly triangular. 10-12mm, 
entire. Corolla obconical, 3.7—4cm, dark purplish-blue; lobes broad ovate, 
15-20mm. Capsule obovate with conical apex. 

Bhutan: C —- Thimphu district (Paro). Cultivated in garden, 2500m. June. 


11. LOBELIA L. 


Low or tall herbs. Leaves alternate. Flowers zygomorphic, axillary, often 
resupinate on twisted pedicel. Calyx 5-lobed, tube adnate to ovary. Corolla 
2-lipped; 2-lobed lip divided to base of corolla; other lip 3-lobed, not divided 
to base. Stamens 5; anthers fused, at least shorter anthers with bristles at apex. 
Ovary inferior, 2-locular. Fruit a capsule, dehiscing by 2 valves at apex or a 
berry crowned with calyx lobes. Seeds numerous, minute. 

Species 5 and 12 below are not closely related, but have previously been 
segregated in Pratia Gaudichaud-Beaupré because of their fleshy fruit. 


|. Fruit a dry capsule, dehiscing by 2 valves at apex ..................c cece Z 
REDE TES Vs DEETYV HKG yaar cane es mx sone ce ceded soeven aa petehedee aaah NEw wees 11 
2. Corolla to 6mm; calyx to 8mm: plant procumbent, ascending or suberect 
3 
+ Corolla 14mm or more; calyx 10mm or more; plant erect ................. 6 
3. Shorter 2 anthers only bearded at apex ....................4. 1. L. heyneana 
+ All anthers bearded or with bristles at apex .................. cece eee eee 4 


4, No bracteoles at base of pedicel; corolla 5mm or more: capsule 5mm or 


TOUS tic ats areas eGo tenet oeaase eae on cand baa tetera 4. L. zeylanica 

+ Two small bracteoles at base of pedicel; corolla to 5mm: capsule to 5mm 
5 
3 /Plant-clabreusiecsisad nul acichewe texters cuccneia ae el sadeaaa acted: 2. L. alsinoides 
Be AP TAMt AIRY Seine ce tate dic seis bh aner ylie tae pccankatity Seaduys 3. L. terminalis 
6. Corolla 22mm or more: capsule ovoid or oblong-ellipsoid, ¢ 11mm ...... i 
Corolla to 18mm: capsule ovoid or globose, 6—-9MM ............- eee eee 9 
7. Corolla white tinged pink or mauve; found below 1500m....... 9. L. rosea 


+ Corolla blue or violet: found above 1500m ............. 6... cece eee eens 
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8. Stem and leaves subglabrous to puberulent, leaf veins often pubescent 
7. Ly seguinij 


+ Stem and leaves stiffly hairy ................ cece ees eee eee eeseeees 8. L. tibetica 
9. Stem 15—18mm broad, densely leafy; inflorescence conferted, lanate, with 
many pendulous bracts; capsule ovoid ..................0.08, 11. L. nubigena 
+ Stem 3-8mm broad, not densely leafy; inflorescence lax to fairly dense, + 
glabrous to pubescent, with spreading bracts; capsule globose ........., 10 


10. Calyx lobes 10mm or more; pedicel 10mm or more; stem glabrous, branched 
DOVE ss hose ited ete Ars ehsor bear aea Ma telwle airbag con waeies Ende 6. L. pyramidalis 

+ Calyx lobes to 9mm; pedicel to 8.5mm, stem pubescent above, unbranched 
10. L. erectiuscula 


11. Plant creeping; stems hairy; leaves ovate to suborbicular, 1.5cm or less 
5. L. nummularia 
+ Plant erect; stems glabrous; leaves elliptic-acuminate, 6.5cm or more 
12. L. montana 


1. L. heyneana Roemer & Schultes; L. trialata Hamilton 

Glabrous or subglabrous annual herb. Stems ascending to erect, 9-17cm, 
narrowly winged. Leaves ovate to elliptic, 15-17 x 5—10mm, upper narrower 
than lower, base cuneate or truncate with lamina decurrent on short petiole, 
margin subentire to serrulate-crenulate; petiole up to 4mm. Pedicel up to 18mm. 
Calyx 5—6mm:; lobes linear, 1.5-2mm. Corolla 5—6mm, pink or lilac. Shorter 
anthers only bearded at apex. Capsule c 4.5 x 2.5mm. Seeds ellipsoid, sometimes 
rounded trigonous, 0.4mm. 

Bhutan: unlocalised (Griffith collection); Darjeeling: Kalimpong; Darjeeling/ 
Sikkim: unlocalised (Hooker collection). 914—1524m. 

Material seen from our area belongs to var. heyneana. 


2. L. alsinoides Lamarck; L. trigona Roxb. 

Glabrous annual herb. Stems procumbent to ascending, 10—27cm, triangular. 
Leaves sessile or subsessile, suborbicular to ovate, 7-17 x 5~-17mm, upper 
narrower than lower, base truncate or cuneate, margin usually serrulate. Pedicel 
up to 25mm with 2 small bracts at base. Calyx 4—Smm; lobes linear, 2.5—3.5mm. 
Corolla 3.5-4.5mm, blue to lilac. All anthers bearded at apex. Capsule 3.5-5 
x 2.5-3mm. Seeds angularly trigonous, 0.5mm. 

Darjeeling: unlocalised (Cowan collection). 

Material seen from our area belongs to var. alsinoides. 


3. L. terminalis Clarke: L. terminalis Clarke var. minuta Clarke 
Hirsute herb. Stems procumbent to suberect, 3-28cm, angular. Leaves 
mostly broad-ovate, 10-16 x 11-17mm, base subcordate or truncate, margim 
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dentate-serrate, hirsute, somewhat glabrescent above: uppermost leaves + 
oblong, much smaller; petiole 2-5mm. Flowers solitary in upper leaf axils. 
Pedicels 6—24mm, fine, 2 small bracteoles at base. Calyx hirsute, lobes |-2.5mm. 
Corolla 2.5-4mm, blue-violet. All anthers bearded at apex. Capsule ovoid, 
7-3,5mm, hirsute. Seeds trigonous. 

Sikkim: Phansidown. Terai, 150m. December. 


4, L. zeylanica L.; L. succulenta Blume, L. affinis G. Don non Mirbach 

Sparsely hairy to subglabrous herb. Stems ascending to suberect, 7—28cm, 
quadrangular, succulent. Leaves ovate to broad ovate, 2.4-1.5 x 1.1-1.5cm, 
upper similar proportions to lower, base usually truncate with lamina somewhat 
decurrent, margin serrulate-crenate; petiole 2-Smm. Pedicel 5—15mm, slightly 
longer in fruit, no bracts at base. Calyx 5—8mm; lobes linear, 3.5-4.5mm. 
Corolla 5~5.5mm, purplish-blue. All anthers bearded at apex. Capsule 5-7 x 
3-4mm. Seeds angularly trigonous, 0.6mm. 

Bhutan; S ~— Samchi district (Samchi (117)); Darjeeling: Kusambing. 
Phansidown, Sukna; Sikkim: Chakung, Lusing. November. 


5, L. nummularia Lamarck; Pratia nummularia (Lamarck) A. Brown & 
Ascherson, P. begonifolia ( Wall.) Lindley. Fig. 116b-c. 

Pubescent herb. Stems creeping, up to 30cm long, rooting at nodes. Leaves 
ovate to suborbicular, 0.8-1.5 x 0.7-1.4cm, base truncate to cordate, margin 
serrulate; petiole 2-7mm. Peduncle 5—20mm. Calyx + tubular, slightly con- 
stricted at mouth, 6—10mm; lobes linear, 3—5.5mm. Corolla 7—-7.5mm. pink, 
pink streaked white or pink-purple. Short papillose hairs on upper anthers. 
Berry elliptic to globose, c 9 x 6—-8mm, purple. 

Bhutan: S — Chukka ( Mirichana) district. C — Tongsa district (Pertimi, Tama), 
Tashigang district (Kanglung, Shapang); Darjeeling: Pul Bazar River, Mongpu. 
Sitong etc. In damp or marshy ground in warm wet forest, 610—1400m. February, 
April-May, August-September. 


6. L. pyramidalis Wall. 

Glabrous herb except for corolla and anthers. Stems erect, 0.7—-2.3m. Leaves 
sessile, linear-lanceolate to oblanceolate, 7.5—22 x 1.5—2cm., tapering to base. 
margin serrulate (teeth gland-tipped). Flowers many in a terminal branched 
raceme, erect to spreading. resupinate or not. Pedicels 10—15mm. narrowly 
winged, often with 2 small bracteoles, bent in fruit. Calyx 15—-18mm: lobes 
linear, 11—13mm, entire. Corolla 17—-18mm, unlobed basal part 5-6mm, white, 
occasionally suffused pink in upper part. Bristles at apex of shorter anthers 
only; anthers white-hairy on sutures. Capsule erect or deflexed. globose. c 6 x 
5.5mm. Seeds elliptic, 0.6mm. 

Bhutan: S — Deothang district, C — Thimphu. Punakha. Tongsa and Mongar 
districts; Darjeeling: Darjeeling. Forest edges and clearings. 1676-2134m. 
March—June. 
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7. L. seguinii Leéveillé & Vaniot var. doniana (Skottsberg) Wimmer, L. pyran. 
dalis sensu F.B.1. p.p. non Wall. 

Sparsely hairy herb. Stems erect, 0.6—1.3m, puberulent. Leaves sessile, lanceo. 
late to linear-lanceolate, acuminate, 7.5-16 x 1—4cm, base + cuneate, margin 
serrulate, upper surface glabrous to puberulent, lower surface pubescent at least 
on veins. Flowers in a terminal, sometimes branched raceme, spreading or 
somewhat deflexed, sometimes resupinate. Pedicels to 7mm, hairy. Calyx 
15—18mm; lobes linear, 10—13mm, denticulate. Corolla 22—24mm, unlobed basal 
part 10-11mm, blue or violet. Bristles at apex of shorter anthers only; anthers 
subglabrous to white-hairy on sutures. Capsule erect or deflexed, oblong. 
ellipsoid, c 11 x 8mm. Seeds elliptic, 0.4mm. 

Bhutan: S — Deothang district, C —- Punakha and Tongsa districts, N — Upper 
Mo Chu and Upper Kulong Chu districts; Darjeeling: unlocalised (Cowan and 
Drummond collections); Sikkim: Yoksam—Bakhim, Rambi Ghora. Oak forest 
margins or moist grassy hillsides, 1981—2591m. August—October. 


8. L. tibetica Zheng 

Herb 20-50cm, stiffly hairy throughout. Cauline leaves elliptic or elliptic 
obovate, 23-56 x 10~20mm, obtuse or acute, narrowly cuneate at base, scarcely 
petiolate, glandular-serrulate. Raceme simple, 9—18cm, with leafy bracts not 
exceeding flowers. Pedicels S-7mm, with 2 bracteoles at base. Calyx 9-]4mm: 
lobes narrowly triangular, 5—7mm. Corolla violet, 19—-21mm. Bristles at apex 
of shorter anthers only; anthers glabrescent to stiffly hairy on back and at base. 
Capsule globose, stiffly hairy, 6~8mm across. 

Chumbi: without exact locality (434). Herb zone, 3640m. August-September. 

L. colorata Wall. has been reported from Bepa (Mongar district) and 
Tashigang road (?Tashigang district), C Bhutan (both 117), but no specimens 
have been seen. It differs from L. tibetica by its glabrous state, narrower cauline 
leaves c 40-160 x 8-26mm and lower bracts exceeding flowers. It differs from 
L. seguinii var. doniana by its short calyx lobes (3.5—-7mm) and globose capsule. 
It otherwise occurs in Meghalaya and SW China. 


9. L. rosea Wall. 

Pubescent herb. Stems erect, 1—3(—4)m. Leaves sessile, lanceolate-oblong, 
S—11.5 x 1,5—2cm, base cuneate, margin serrulate, pubescent on both surfaces. 
Flowers many in a terminal branched raceme, deflexed, resupinate. Pedicel 
4—7mm. Calyx 15—18mm; lobes linear, 10--12mm, entire. Corolla 22—26mm, 
unlobed basal part c 10mm, pink or pale mauve on lobes, whitish towards base. 
Bristles at apex of lower anthers only; anthers white-hairy on sutures. Capsule 
deflexed, ovoid, c 11 x 8mm. Seeds oblong-elliptic, 0.4mm. 

Bhutan: S — Phuntsholing district (Phuntsholing, above Rinchending). 
Deothang district (Deothang (117)); Darjeeling: Silak. Mongpu: Darjeeling/ 
Sikkim: Rungit. Subtropical jungle slopes, 610—914m. February. 
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10. L. erectiuscula Hara; Lobelia erecta Hook.f. & Thomson non de Vriese. 
Fig. 116d-e. 

Partially pubescent herb. Stems erect, 0.3—0.8m, pubescent at least in upper 
part. Leaves sessile, elliptic to oblanceolate, lower attenuate, 3.7--15.5 x 1]-3cm, 
margin irregularly crenulate-serrate also often minutely denticulate, glabrous 
except for main veins on upper surface to sparsely pubescent. Flowers in an 
unbranched raceme, erect, not resupinate. Pedicels 3-8.5mm, hairy. Calyx 
10-15mm, + pubescent; lobes narrowly triangular to + linear, 59mm. 
minutely denticulate and ciliate on margin. Corolla 14-17mm, unlobed basal 
part c Smm, mauve, purple or violet-blue with white marking in throat. Bristles 
at apex of lower anthers only, otherwise all anthers glabrous. Capsule + erect, 
globose,c 9 x 10mm. Seeds elliptic, 0.7mm. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa, Mongar and Tashigang districts, 
N - Upper Mo Chu district; Darjeeling: Tonglu; Sikkim: Phalut, Phusum, 
Changu etc.; Chumbi: Yatung. In damp grassy places in Abies/Juniperus forest 
or among bamboo, 2286—4267m. July-September. 


11. L. nubigena Anthony 

Robust biennial herb. Stem erect, up to Im, unbranched. densely leafy. 
subglabrous below, puberulous above. Leaves subsessile or sessile, + entire 
with glands on margin, subglabrous; basal rosetted, oblanceolate, c 30 x Scm; 
cauline oblong-lanceolate, 5-12 x 0.8-2cm. Flowers in a dense. terminal. 
bracteate spike. Bracts deflexed, c 3 x as long as flowers, densely white lanate. 
Pedicels S-10mm. Calyx c 20mm; lobes narrowly triangular, c 15mm, densely 
white lanate. Corolla c 15mm, blue- or red-purple. Filaments c lcm. Capsule c 
8 x 7mm. Seeds oblong-ellipsoid, 1.5mm, narrowly winged. 

Bhutan: C — Tongsa district (Tibdey La. Yuto La). In alpine turf, 3962- 
4]12m. July. 

Endemic to Bhutan. 


12. L. montana Blume; Pratia montana (Blume) Hasskarl 

Glabrous herb except for flowers. Stems erect or arching, up to 130cm. Leaves 
elliptic-acuminate, 6.5-16 x 2—4.3cm, base cuneate, margin serrulate: petiole 
S-12mm. Peduncle 12—25mm. Calyx broadly tubular with spreading lobes, 
9-10mm:; lobes linear, 5-7mm. Corolla 12—16mm, green or white with purple 
marking or ?violet. Berry globose, 8-14 x 8—14mm. purple. 

Bhutan: S — Chukka district (S of Takhti Chu), Deothang district (Deothang— 
Narfong (117)), C — Mongar district (Latun La): Darjeeling: Rhambi Chhu, 
Labha, Ghum etc. On banks, in mixed oak and broad-leaved forest. 1829- 
2438m. July-August. 


Family 187. COMPOSITAE (Asteraceae) 
by A.J.C. Grierson & L.S. Springate 


Annual, biennial or perennial herbs, sometimes shrubs, rarely trees, tissues 
sometimes containing milky sap. glabrous, pubescent, tomentose, spinous or 
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variously sessile- or stipitate-glandular. Leaves alternate or sometimes Opposite 
exstipulate (but sometimes with stipuliform appendages), entire, toothed. lobed 
or variously dissected. Individual flowers usually numerous, aggregated and + 
sessile (briefly immersed to very shortly stipitate) on a common receptacle and 
surrounded by an involucre of ]—many series of phyllaries (involucral bracts), 
the whole comprising a capitulum; phyllaries free, rarely connate; capitula 
solitary to very many, rarely aggregated into secondary capitulum-like glomer. 
ules. Receptacle sometimes bearing paleae (scales), hairs or bristles. Flowers 
(florets) epigynous, bisexual, female, male (at least functionally so) or neuter 
(sterile). Calyx absent, often replaced on apex of ovary by a pappus of | or 
more series of bristles and/or scales. Corolla gamopetalous, tubular throughout 
or dilated or 1(-2)-lipped above, variously truncate or 1—5-toothed at apex 
(apices); rarely corolla absent. Stamens (1—)5, epipetalous, filaments free, 
anthers laterally connate into a cylinder around style (free in one species). Ovary 
inferior, I-celled with one basal ovule; style usually divided above into two 
branches, sometimes entire on male flowers, emerging through anther cylinder, 
first collecting and exposing pollen, later exposing stigmatic surfaces if bisexual. 
Fruit an achene (cypsela) usually bearing a persistent or deciduous pappus: 
pappus sessile or borne on a beak (rostrum). 

Comments without qualification throughout this account refer only to speci- 
mens from our area. 


Explanation of some terms used here: 


Flowers and corollas 


Tubular-campanulate: corolla regular, narrowly cylindric below (the tube) and 
(+) dilated above the point of insertion of the filaments (the /imb, comprising 
an entire throat below and (3-)5 teeth or lobes above; Fig. 117d, 1). Sometimes 
corollas with tube and throat very weakly differentiated externally are explicitly 
distinguished as narrowly infundibular (Fig. 1281) or tubular, then ‘tubular- 
campanulate’ only describes corollas with a narrowly campanulate-infundibular 
to broadly urceolate limb. Bisexual or mule, the achenes of the latter empty but 
as long as fertile achenes or variously reduced and the style branches sometimes 
reduced or absent but a simple style at least is always present to expel pollen. 


Eligulate female: corolla narrowly cylindric throughout, truncate at apex or 
bearing |—3(—5) usually unequal teeth, usually inconspicuous and tightly sheath- 
ing lower style (the flower being filiform, Fig. 125e), rarely looser and more 
conspicuous (tubular, Fig. 128d). Flowers with one tooth are here treated as 
rays if the tooth is spreading or recurved and consistently developed to the 
outside of the capitulum. Adenocau/on 1s exceptional (Fig. 118c). 

Ray: corolla irregular, with narrow tube below (rarely absent) and dilated limb 
above (a /igu/e) directed to the outside of the capitulum. Ligule usually 3-toothed, 
less often entire, 2- or 4-toothed. Usually female, less often neuter, staminodes 
sometimes present but flowers never functionally bisexual (Fig. 126f, Fig. 128c). 
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Ligulate: corolla as ray flower, but limb usually S-toothed. Always bisexual. 
Confined to Lactuceae (Fig. 121p). 


Bilabiate: corolla tubular below, 2-lipped above; confined to Mutisieae; hilubiate 
ray flower: outer lip enlarged, 3-toothed, inner lip entire, linear, much reduced, 
female, staminodes present (Fig. 118h); bilabiate disc flower: lips subequal, 3- 
and 2-toothed, bisexual (Fig. 1181). Sometimes lips scarcely distinguished and 
all 5 teeth subequal, then treated here as eligulate female ( Fig. 118c) or tubular- 
campanulate (Fig. 118b, e). 


Capitula 

Discoid: flowers all of one type and eligulate; usually tubular-campanulate, all 
bisexual or sometimes male at centre of capitulum: rarely all filiform on mon- 
oecious/dioecious plants (then other capitula/plants are male, discoid, with 
tubular-campanulate flowers). The outer whorl is enlarged and sterile in 
Centaurea. 


Disciform: outer flowers eligulate, female; inner flowers tubular-campanulate. 
bisexual or all or only central ones male. 


Radiate: outer 1(—10) rows of ray flowers; inner flowers (comprising the disc) 
tubular-campanulate. Rarely both ray and disc flowers bilabiate (Mutisieae 


p-p.). 
Ligulate: all flowers ligulate. Confined to Lactuceae. 


Usually both sexes are represented in each capitulum. Monoecious plants bear 
unisexual capitula with all flowers of the same sex or some neuter. but with 
capitula of both sexes present on the same plant. Dioecious and subdioecious 
plants also rarely occur, the latter with a great predominance of the same sex 
in each capitulum of the plant. 

Phyllaries may be imbricate, consisting of succesive series (whorls) of increas- 
ing height (Fig. 117b, c, Fig. 118e), may be subequal or the outermost may be 
largest (Fig. 137g). In the Senecioneae phyllaries of equal length and their 
ivolucre are termed /-seriute, although consisting of alternate inner and outer 
elements of distinct form interlocked at the margins (Fig. 117f. g). often with 
an irregular group of usually smaller bracts inserted below which sometimes 
extend onto the upper peduncle (a calculus, Fig. 133b. Fig. 134c): 2-sertate 
involucres in the Lactuceae comprise similar, tightly appressed but not inter- 
locked inner phyllaries and a distinct set of short outer phyllaries (Fig. 12Ir). 

The receptacle is termed naked unless it bears paleae, bristles or long hairs 
(at least /% length of flower). Paleae and bristles intergrade between deeply 
dissected paleae and broadly subulate or flattened bristles. Bristles in some 
species are caducous, sometimes prematurely so when pressed. Receptacles 
pitted by immersed flower bases are a/veolate or, when short protrusions from 
the receptacle surface also develop between the flowers, fimbrillate. 

Capitula are often grouped into a recognisable general inflorescence (for 
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brevity: the inflorescence). For descriptive purposes the capitula are treated as 
if they were individual flowers, though the supporting axis of each is a peduncle. 
The structure of an inflorescence usually comprises both indeterminate (racem. 
ose) and determinate (cymose) elements, but is generally described in terms of 
the former (spike, raceme, panicle, corymb), without implying any sequence of 
opening of the capitula. If distinctly determinate it is described as cymose (broad, 
branched from top of stem) or thyrsoid-paniculate (elongate, branched along 
stem, obconic-oblong in outline). Open inflorescences of few capitula on long 
flexuous peduncles in no clear arrangement occur particularly in the Lactuceae. 
Scape is loosely applied to any leafless flowering stem; it may be bracteate or 
naked, the leaves may be basal, undeveloped at flowering or borne on separate 
shoots, the flowers 1—many. 


Flower parts 

Stamens and style display a wealth of characters critical to the classification 
of the Compositae at all levels, but few can be observed satifactorily in the field 
and are not described in detail here. Further information can be found in (323), 
Truncate to sagittate anther bases are quite widespread in the Compositae, but 
tailed or caudate bases (sometimes extensively lacerate and conspicuous when 
exserted) are only found in Inuleae, Plucheeae, Gnaphalieae, Mutisieae, 
Cardueae and a few genera of Senecioneae. 

The stigmatic surface occurs on the inside of the style branches. On disc 
flowers it is usually localised, either in a continuous marginal band (e.g. Inuleae) 
or two lateral bands interrupted by an apical fringe of short hairs (penicillate 
style branches, e.g. Senecioneae) or a sterile broadly triangular to linear append- 
age (e.g. Astereae, Eupatorieae). 

Pappus bristles have a + regular multicellular structure, are terete to weakly 
radially compressed (width in upper part not more than 3 x depth) and may 
be described by one of the following weakly delimited terms: 


Capillary: very fine and virtually smooth hairs. 


Scabrous: somewhat coarser hairs which are visibly rough due to the projecting 
tips of the constituent cells. 


Barbellate: with the tips of the cells elongated and approximately as long as the 
breadth of the rachis of the bristle. 


Plumose: with the laterally projecting cells elongate, hair-like (Fig. 117d). 


Awns are coarser than bristles and sometimes retrorsely barbed (Fig. 135), k. 
ru). Rims (continuous) and ridges (interrupted) resemble extensions of the 
achene margin. 


Measurements 
Involucres distort badly when pressed. Diameters were measured a little above 
the surface of the receptacle (Fig. 117b, f), preferably on relaxed material. Disc 
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corollas were measured with the tube at maximum development (late/post 
anthesis) and the teeth or lobes held erect. Corolla ligules often shrink on 
pressing, some widths in particular may be underestimated here. Ligules usually 
decrease in length from margin to centre of capitula of the Lactuceae, lengths 


from marginal flowers are given when possible. 


CONSPECTUS OF COMPOSITAE IN THE FLORA OF BHUTAN AREA 


SuBFAMILY MUTISIOIDEAE 
Tribe MUTISIEAE 
1. Ainsliaea 
2. Gerbera 
3. Leibnitzia 
4. Adenocaulon 


SUBFAMILY CICHORIOIDEAE 


Tribe CARDUEAE 
5. Arctium 
6. Cirsium 
7. Saussurea 
8. Hemisteptia 
9. Tricholepis 
10. Centaurea 
Tribe LACTUCEAE 
11. Crepis 
12. Youngia 
13. Stebbinsia 
14. Soroseris 
15. Dubyaea 
16. Taraxacum 
17. Ixeris 
18. Ixeridium 
19. Mulgedium 
20. Lactuca 
21. Pterocypsela 
22. Cicerbita 
23. Cephalorrhynchus 
24. Chaetoseris 
25. Stenoseris 
26. Notoseris 
27. Prenanthes 
28. Syncalathium 


29. Sonchus 
30. Launaea 
31. Hieracium 
32. Picris 

33. Tragopogon 


Tribe VERNONIEAE 


34. Vernonia 

35. Cyanthillium 
36. Buccharoides 
37. Elephantopus 


SUBFAMILY ASTEROIDEAE 
Tribe INULEAE 


38. Inula 

39. Pentanema 
40. Carpesium 
41. Duhaldea 
42. Pulicaria 
43. Blumea 


Tribe PLUCHEEAE 


44. Laggera 

45. Pseudocony'za 
46. Blumeopsis 
47. Sphaeranthus 


Tribe GNAPHALIEAE 


48. Leontopodium 

49. Anaphalis 

50. Pseudognaphalium 
51. Gamochaeta 

52. Gnaphalium 

53. Bracteantha 


Tribe CALENDULEAE 


54. Calendula 4 
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Tribe ASTEREAE 92. Gynura 

55. Dichrocephala 93. Steirodiscus 

56. Cyathocline Tribe HELENIEAE 

57. Grangea 94. Tugetes 

58. Myriactis 95. Gaillardia 

59. Rhynchospermum Tribe HELIANTHEAE 

60. Heteropappus 96. Zinnia 

61. Aster 97. Acmella 

62. Callistephus 98. Wedelia 

63. Brachyactis 99. Eleutheranthera 

64. Erigeron 100. Synedrella 

65. Conyza 101. Tithonia 

66. Microglossa 102. Helianthus 

67. Nannoglottis 103. Galinsoga 

68. Vittadinia 104. Tridax 

69. Thespis 105. Acanthospermum 
Tribe ANTHEMIDEAE 106. Sigesbeckia 

70. Allardia 107. Enydra 

71. Tanacetum 108. Guizotia 

72. Hippolytia 109. Coreopsis 

73. Chrysanthemum 110. Dahlia 

74. Ajania 111. Cosmos 

75. Artemisia 112. Glossocardia 

76. Achillea 113. Bidens 

77. Xanthophthalmum 114. Xanthium 

78. Leucanthemum 115. Parthenium 

79. Cotula 116. Eclipta 

80. Soliva 117. Montanoa 
Tribe SENECIONEAE Tribe EUPATORIEAE 

81. Tussilago 118. Ageratina 

82. Petasites 119. Mikania 

83. Parasenecio 120. Adenostemma 

84. Ligularia 121. Ageratum 

85. Cremanthodium 122. Chromolaena 

86. Doronicum 123. Eupatorium 

87. Synotis ASTEROIDEAE, tribe 

88. Cissampelopsis uncertain 

89. Senecio 124. Anisopappus 

90. Crassocephalum 125. Cavea 

91. Emilia 126. Centipeda 


The following keys allow for some variation in interpretation of difficult 
characters, e.g. treating the filiform pappus scales of A/lardia as bristles rather 
than filiform scales. 
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GENERAL KEY 
Capital MUG asi seit eens eh tele onciuien sehr alana tasnatheecaug sede Key A 
Capitula PRAT ALE co carcass aie Ea a ated hacen cet aboeaetit Tadic an Key B 
Capitula CISCHOPIM ities coli cinarens soe veaaniaeced ete G ed outarnataes Key C 
CAapitinia GISCOND kort oetyaac vrs aonepine eae ted ooo ed ean aida yi dea aeca ts Key D 
KEY A 
Pappils bristles plumoOse s 23 3550326 cl da hawt Sooke nuance sae use iwa ila tae bs 2 
Pappus bristles capillary to scabrid ........... 00. c cece cece cece eee ees 3 


Plant hispid and/or glandular hairy: flowers overtopping phyllaries 
32. Picris 


Plant glabrous; phyllaries longer than flowers .............. 33. Tragopogon 
Flowers blue, purple, mauve, pink or red ...............cceeeeeeeee sees eeeees 4 
Flowers white, yellow or greenish-yellow................0cccccceeeeeeeeeees 18 


Acaulous; capitula densely crowded, subsessile on plant body 
28. Syncalathium 


Caulescent (rarely scapose): capitula more dispersed in pedunculate heads 


5 
Flowers 3-5" per Capltulas.cissiasossveticatiaasselartesed des iaid aei cataracts 6 
Flowers. /—many per Capitula.,2o. crsscaseest ices oobi eyes 9 
Stems tall, scandent, clearly exceeding Im ................... 27. Prenanthes 
Stems low, straggling to decumbent, 60-100cm long or free-standing, erect 
7 


Phyllaries and flowers 3 (very rarely 4); achene body oblong, strongly 
compressed, with broad thick margin, abruptly contracted to short thick 
Deak ae AS wide AS 10M Becca, qidnle asence apancrenarncn nase odke 25. Stenoseris 
Phyllaries and flowers 4—5(-—6); achene oblong-ellipsoid, moderately com- 
pressed or subtrigonous-subterete. with less prominent ribs at margins; 
angles, gradually tapering at apex without obvious beak or with slender 
DEAK Sawlie ae ch Rar rake hint Oy eee fate Gs liaited, 2 rd a Macon aadiea maar a Martie Ginales 8 


Lower cauline leaves pinnatisect, narrowly oblanceolate, with 5—6 pairs of 
IGANSUS: syste uederncciasrcmue@eWiintn Outen ace cantatas te ietn 24. Chaetoseris 


Lower cauline leaves simple, triangular to pinnate, oblanceolate in outline 
with. 1(=3) pairs Of leaflets.c.acc<s.samenedenncaitetstehgeete eee bate cee 8 
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Phyllaries and flowers 5; achene with 3 unequal faces ......... 22. Cicerbita 
Phyllaries and flowers 4; achene with 2 equal faces ........... 26. Notoseris 
. Mid-cauline and upper leaves linear or linear-lanceolate, undivided ..,. |] 


Mid-cauline and upper leaves broader, often divided or plant scapose.. |? 


_ Corolla tube 4.5—5.5mm; achene body much broader than wings, with 3-5 


ribs on either face ......2....:seeee cerca ree cens 20. Lactuca (L. dolichophytta) 
Corolla tube 7—-8mm; achene body no wider than either wing, with 1 rib 
OIV-CACH LACE sees Nes botnd sy Rieewe Bouts do Sd gia weneneees 21. Pterocypsela 


. Inner phyllaries 4.5-5.5mm; corolla tube 2mm, ligule 4mm 


20. Lactuca (L. dissecta) 


Inner phyllaries 9-19mm; corolla tube S—10mm, ligule 5—26mm ........ 13 
. Stems trailing or scrambling .................eeeeee ee ees 23. Cephalorrhynchus 
Stems Grech OF ADSEIIE sci se Sako ope nah ana dehas eee ee SU ik oh ie wads 14 


_ Achenes subterete, without 2 obvious faces and lateral margins; beak absent 


15. Dubyaea 
Achenes somewhat compressed, with 2 faces and lateral margins apparent; 


beak present (though sometimes short and stout).........-..:.ceeeeeeees 15 
 Ligules 4. 510mm: 2.2ccsotstienstiaseet! ae eea ra siaker Ream 16 
Ligules: 13:5= 26h: 4.3010 Sasawhaatadton. Toad sa as antenages pois wesineeel aves: \7 


. Plant 3—30cm; upper leaves subentire, remotely lobulate or absent 


19. Mulgedium (M. /essertianum) 
Plant 35—100cm; upper leaves closely and acutely denticulate 
24, Chaetoseris 


> Abipuiles 13, 5--lSMiMissienieedersfowrsudinanee 19. Mulgedium (M. bracteatum) 
Ligules:21--2OmmM soscieeiitenesiese saat seeks 24. Chaetoseris (C. macrantha) 
. All inner phyllaries fused at base for 1-3mm above receptacle .......... 19 
Inner phyllaries frees cic sui gettceeennawinas hay nace ayes aeeuseeaaaeaenta 20 
» TRIO WETS 25 1 Se nae Gee eee rea anes adoad oy 13. Stebbinsia 
PIOWets 425 4 2cc ct tinase hae oe St Ae aa eg eas 14. Soroseris 
= PRCHENES TOMALOSUIA LE 25 ade ccadece och ded oe eid Sa ew Not URES a Cod ciel eet eee 21 
ALCHENES FOSIFAte occ). de iy eke kehioriads bated ashe Latsa pease naees 27 


. Ligule of outer flowers clearly exceeding tube or corollas 5.5-6.5mm .. 21 


Ligule of outer flowers equalling or shorter than tube; corollas at least 9mm 
26 
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_Involucres 6—1 5mm GIAINCEl oie cece ca pr Lida dk awe deueeta he aue 23 


Involucres 15-2OININ ee nerocces eto teen thane nace Padasd Maen doae Seek 24 


_ Lower leaves simple, dentate to lyrate-pinnatisect, lanceolate to oblanceolate 


in outline; phyllaries long blackish hairy .......... 15. Dubyaea (D. hispida) 
Lower leaves simple, subentire, linear-lanceolate to narrowly oblong-elliptic; 
phyllaries + glabrous apart from minute cilia ............... 31. Hieracium 
_ Achenes. “+ equally ribbed |. ¢ssscscssccesi cco ei iisecdia wweneaceees 11. Crepis 
Achenes unequally ribbed with 3-5 stronger ribs ............... 12. Youngia 
_ Base of capitula (but not peduncles) becoming thickened and spongy at 
maturity; Caulescent plants :.cacscrossesvsicven tive rixtGor teusasaaae 29. Sonchus 
Base of capitula not becoming thickened and spongy; acaulous or sub- 
Scapase plants s.atwereieier sini day Searches ete ag ce ees 26 


_ Acaulous; capitula crowded on simple peduncles from centre of leaf rosette 


12. Youngia (Y. depressa) 
Subscapose; capitula in a racemose to diffusely branched inflorescence 
30. Launaea 


. Acaulous; capitula solitary, on hollow scapes ............... 16. Taraxacum 
Caulescent; capitula (few to) many, on solid peduncles .................. 28 

. Achene with 2 or 10 broad ‘Wigs: ....5.2...00:c0s0 ce. ecureeowier ees. setae kees 29 
Achene without, WINGS 4.0552.06fa celts scenic ony dente ta eee ones a 30 
Achene with 2 Wines 3235303520245 otdne aoar aera nnn oelpye 21. Pterocypsela 
Achene-with LO: Wings 0 crseteciieeees idl oiesa vind eeiaeeiaknes & 17. Ixeris 
Perennial: lowers 518 .ii.6ccdcesetngess vase eeeees (ite eeseeexs 18. [xeridium 
Annual or biennial; flowers 20-30 ............. 0.0.0. e eee eee eee 20. Lactuca 

KEY B 

Receptacle at least partially paleate or setose............ 6.5... eeeeeeee eens 2 
Receptacle without paleae or setae ............ cece erect es 26 
Leaves: Alernatéssicciccinsweasecenads dedisias aie Getias sa creas ader ae: 3 
Leaves opposite, at least on lower half of stem ...........-....-.s0eeee ees 10 
Leaves simple or palmately 3—S-lobed ..........--.. 6.5. e eee eee te neers 4 
7 


Leaves pinnatifid to bipinnatisect ................. ec cere eee eens 


Ligules 68 Mii. de ceed oe teteet ahsdacee sone eee cents 124. pena 
Ligwless 12 =F Omi: ccc. be bc hava og ox ede oo eS URE ete eee ane ete 
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Receptacles bearing subulate scales c 3mm; ligules red, tipped yellow 

95. Gaillardig 
Receptacle bearing broad paleae enclosing fertile achenes; ligules yellow or 
OLAV “gicnsce netted nas diene tcicameGun see tee ohana canada aad tect 6 


Leaves usually 3- or 5-lobed; peduncles hollow; pappus persistent 


101. Tithonia 
Leaves simple, serrate; peduncles solid: pappus deciduous 102. Helianthus 


Pappuis pECSCAE cca, wcities ia a SUNG eter ena ara Bic ere pate patent 8 
Pappus absent 5 ccceatanate peteat ee Soegho sy er ieee enemas aise oaennet dade 9 


Ray achenes dispersed with 2 paleae and 2 disc flowers attached; disc 

ACHENES SLCTILE sxianue ceri sess a ceen Pee aes ca caw terete 115. Parthenium 

All achenes fertile, dispersed singly and free of paleae or other flowers 
112. Glossocardia 


Leaves pinnatifid, with 2 pairs of lateral lobes; ligules c 20mm 
73. Chrysanthemum 
Leaves bipinnatisect with c 20 pairs of primary segments; ligules c 2.2mm 
76. Achillea 


eo WSBAVES SIMMDIE: reife ops Miosee ap ag veree et ea ea w eee eo iaasdqeteln eh on tianeee lI 
Most leaves |-pinnatisect to 3-pinnate or 1—2-ternate ...............005 23 
. Ligules exceeding 10MM .............:cc cee cecce eee ne reece eee ee ete e eee ntes 12 
Ligules tess thatt [OMM): .2:.s3s.0<nss teense ede d ed eaante ate de tae ea aeons 1S 
. Ligules + sessile and persistent on ray achenes .................. 96. Zinnia 
Ligules with distinct basal tube, not persistent on ray achenes .......... 13 
. rreesor shrubs lpules whites. ccs +: 2) acing nae taurine i eaeeeny 117. Montanoa 
Herbaceous, annual or perennial; ligules yellow ..............66eeeeeeee ees 14 
. Phyllaries 5; ray flowers female ...5 6 e0eeee. bea aecaesas eee oes 108. Guizotia 
Phyllaries many; ray flowers neuter ...................0ee eee 102. Helianthus 
. Disc pappus of 15-20 fimbriate scales or plumose bristles ............-+. 16 
Disc pappus absent or of no more than 2 elements, sometimes with a small 
GOL ONIN whoa ve vais ci iielie as alps Va arr wha ne eke etuie Ub saa eameeea oe 17 
. Perennial; paleae all similar, simple; ligules 3-4.5mm .......... 104. Tridax 


Annual; paleae dimorphic, inner often 3-fid; ligules c 1.5mm 
103. Galinsoga 
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_ Ligules Pike ae bse oeio ed ateth a pina ia ep eae ea ett ae ME tes We eetinc te) 18 
Lapales VellOw Jevccaducdyrsctacn Rees chs od tid nage tales tact anaaau anna 19 
_ Perennial aquatic or marsh plant; pappus present .............. 116. Eclipta 
Annual, weedy; pappus absent ........... 0... e eee eee ees 107. Enydra 
ALigules 4-LOMUn i: v.oy2: adoseaekelp nee te hipageis eae eke eee 98. Wedelia 
Dipiles b> SIM tats pectatectecs ernie tens oe eta deena as petal nats 20 

_ Only ray achenes fertile, dispersed with enveloping phyllary 
105. Acanthospermum 
Ray and disc achenes fertile, dispersed without phyllary ................. 21 
Pappus. Of 2 Still AWNS s..4 yin sieeroctsiiaeiaes de inainiees nein 100. Synedrella 
Pappus absent or of 2 weak bristles c 0.4mm...................00cceee eee oe 
All phyllaries glabrous, 1.8-2.5mm ..................0e cece eee es 97. Acmella 
Outer phyllaries densely stipitate-glandular, 8-10mm..... 106. Sigesbeckia 
All flowers fertile: ligules smaller than 9 x 6mm............... 113. Bidens 
Ray flowers sterile; ligules larger than 9 x 6mm ....................0005. 24 
Achenes 4-sided or terete, narrowed into a beak above ....... 111. Cosmos 
Achenes compressed. without a beak ............... 0c eee eet tenes 25 
Slender annual; ligules c 11] x 8mm... eee cece eee 109. Coreopsis 


Robust perennial or subshrub; ligules c 35-60 x 15~25mm... 110. Dahlia 


Pappus present, entirely of capillary to barbellate bristles ................ 21 
Pappus of scales, sometimes including 2 flattened awns, or a coronifom rim 
OPA DSENE cictsk stun cRaennrelnaie puebaee swears wes eivte Ney tlas Verbaduodcnaees 56 


Phyllaries in | series, interlocked at least below (sometimes separating when 
pressed ~ examine young capitula; calyculus also often present) ........ 28 
Phyllaries in 2~6 series, not interlocked ........... 6.00 ceeeeee eee eee e es 35 


Capitula precocious, borne on leafless scapes: leaves borne on separate 


SNOOUS 3 ose gas cian teks uth es Cutiena we lteSas Ave AU TAG Race 81. Tussilago 
Capitula borne on leafy stems or on scapes with a basal rosette of leaves 
29 
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. COMPOSITAE 
. Petioles of basal leaves at least with thin dilated base sheathing stem ., 39 
No petiole bases dilated and sheathing stem.................00.000000004, 3 
e Capittla DaMAny visite dcitels inne eeatala natin rei iak ee coeeasanles see 84. Ligulariq 
Capicultim tse. csecorisnme eset neteneres see 85. Cremanthodiun 
. Plant climbing by basally thickened and twining petioles 
88. Cissampelopsis 
Plant erect or scrambling, without twining petioles .................0.0., 32 
. Leaves simple, sessile or with simple petiole .......................0cee, 33 
Leaves simple with remotely lobulate or dentate- or panduriform-winged 
Peliols to: DIpPINNBLIAG: 103 ccsavsidaa env easie sens Hes ae geera yeast tees 34 
. Leaves araneous to lanate beneath or rays 1-5 ..............068. 87. Synotis 
Leaves (sub) glabrous beneath; rays c 8-13 .........-- eee, 89. Senecio 
. All leaves simple; petiole dentate- or panduriform-winged; ray flowers 1-4; 
dise: corollas: 6.5 8M Mix 5. ves se daxcswdtenam tae 87. Synotis (S. acuminata) 
Cauline leaves 1—2-pinnatifid or rays 6 to c 20 or disc corollas 3.5mm 
89. Senecio 
All corollas bilabiate, ray corollas with small linear lobe opposite main 
Viti DY B23 ec droits dentin caceeh cat. Gah gate naaied ieahake heady! 36 
Ray corollas with single limb only, disc corollas + regularly (4—)5-lobed 
37 
. Capitula cernous; outer lip of ray corollas 10-18mm............ 2. Gerbera 
Capitula erect; outer lip of ray corollas 4-Smm.............--. 3. Leibnitzia 
1d RIBTIES VEN OW a5 cs higirad eto iss oh yea enna e eae 38 
Ligules white, whitish-green, rose, purple or blue ..............-:.eeeeee 44 
Flowers trimorphic, with ring of eligulate female flowers inside ray flowers 
67. Nannoglottis 
Flowers dimorphic, without eligulate female flowers .............--.5 5 39 
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_ Pappus inner series of c 5 bristles, outer series of scales forming a minute 
Clipe uckot nets neeteeacMerudy pie ra eRe rete wattle! 42. Pulicaria (P. petiolaris) 
Pappus entirely GEDMSUCS ofc. c.Gasiacnenu apply tet ents Kua benenmieher vee 40 

_ Annual; pappus of usually 10 bristles ................0...0... 39. Pentanema 
Perennial or shrub; pappus of many bristles ........00.000...0cccccc cece eee 4] 

Phy llaties BL O-Senlaterc isa ss ecseeroenshapaeMeres eed Ap teadlnanawetsi dial 42 
Phillanies 2-Seridte th cote es gh Moet caaree are yitacy eae as: 43 
Rays 2—3-seriate; ligules 18—45mm ........... 0. 38. Inula 
Rays I-seriate; ligules 1—15mm...........0..... ccc cee eee eee 41. Duhaldea 
Pappus well developed on ray flowers... ................. 85. Cremanthodium 


Pappus reduced to c 2 bristles or absent from ray flowers . 86. Doronicum 


Flowers trimorphic, eligulate female flowers between ray and disc flowers 

64. Erigeron 
Flowers dimorphic, eligulate female flowers absent ....................08. 45 
Papules: 3.5 UM ns aba ncnuccto tise wher cohamusaawonaneeneiae taaa wean uaaesans 46 
Ligiles: OSS c.c:ie ss tanita. ta din wah ave Raat oi awed eae 54 
All leaves bearing 7(—9) dentate lobules; ligules 20-25 x 5—7mm 


62. Callistephus 
Leaves entire to remotely and/or shallowly dentate or only some 3(-5)- 
lobed; ligules shorter than 20mm and/or narrower than 5mm........... 47 


Phyllaries 5(—8)-seriate; leaves sparsely but coarsely pilose; ligules white 
41. Duhaldea (D. nervosa) 


Phyllaries 2—4-seriate: leaves (sub) glabrous or puberulous below or ligules 
Manve,-purple-OF DIVE isi di bavks cs bos sae Moi a ptinusa Siew eds ete 48 


Lower leaves decurrent on stem: disc flowers c 7-10; rays c 35—40 
63. Brachyactis 


Leaves not decurrent; disc flowers at least half as many as rays......... 49 


Basal part of achene solid, usually attenuate, with tuft of longer (c 
0.3-0.4mm) and denser hairs than on remainder of achene .. 68. Vittadinia 


Hairs at base of achene not Jonger or denser than on remainder of achene 
50 
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Disc corollas with 1 tooth more deeply cut; length of ray pappus ¥%, of die 


DAPPUS i. Gsececsrees ung acheae ces eines bitte eet eet ents tins 60. Heteropappus 
Teeth of disc corollas equal; length of ray and disc pappus + equal .,. 5] 


. Capitula 6—-many per stem; leaves simple ...................e eee, 61. Aster 


Capitula 1—5 per stem or some leaves S-1OBEC i tae sesd sda tiiedeac 52 


. Style branch appendages narrowly triangular, length 1.3-2 x width 


61. Aster 

Style branch appendages broadly triangular, length less than or + equal to 
Width hecsote nos pad Rev ea Conde tlhe dn desea Tad aan ein aaa asc aimee es 53 

. Leaves densely whitish felted ................00eeeee eee 61. Aster (A. prainii) 
Leaves sparsely pubescent... 0... 000 ieee teases saeco eet ecens 64. Erigeron 


. Ray achenes with 1.5mm beak; disc achenes with stout 0.5mm beak; pappus 


of ¢7 weak caducous: bristles <ciccccsagead ea veseces 59. Rhynchospermum 
Achenes without beak; pappus of many + persistent bristles 


Annual or biennial herb; most flowers bisexual 
65. Conyza (C. canadensis) 


Shrub, often scandent; nearly all flowers female ........... 66. Microglossa 


At least lower leaves opposite; achenes blackish, pale and empty at base; 


pappus including 2 flattened awns longer than achene.......... 94. Tagetes 
Leaves alternate; achenes not markedly paler and empty at base; pappus 
not including awns longer than achene, sometimes absent ............... 57 
» Eapiiles 0.82mi vseryeaknadecnckerd vaste ea guweun va smyeeeenet es 58. Myriactis 
Lipules 6=45 mM: <4 conned adtice ies citi ial seaweeds temas Mtge e mien rom 58 
(AMBER WE HOW. ntsc scehie ace baad s nlednane Stanak enw nohueg egw enetedainncn thas 59 
Ligules white, pink, red or purple .............0..c cee eee eee erences 62 
. Ray achenes trimorphic, incurved to coiled .................+5. 54. Calendula 
Ray achenes monomorphic, + straight or absent...............: sree 60 
Phyllaries |-seriate, 7 fused; ligules c 8 x 2mm........... 93. Steirodiscus 
Phyllaries c 3—4-seriate, imbricate, free; ligules 12-20 x 3-Smm....... 6! 


Basal leaves 3—4-pinnatisect, ultimate segments c 0.2—0.5mm wide 
71. Tanacetum 
All leaves 1—2-pinnatisect, ultimate segments |—-3mm wide 
77. Xanthophthalmum 
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62, Ray flowers neuter; pappus of brown, filiform, bristle-like scales 


+ 


70. Allardia 
Ray flowers female; pappus + coroniform, usually confined to ray flowers 
6r chtirely aDSeNt sc vevcis tim tuatse usw heed eedla tages 78. Leucanthemum 


KEY C 


Pappus on fertile achenes of at least 8 bristles or c 5 bristles and an outer 


RALIES OF SCALES i Soke cliche dct ededan aie aaucl shemphdue dads eels veaadoddade-weaey 2 
Pappus absent or of 1-3 bristles or of ridges or a minute coronna or 
Ftibiate CU nn tcuze nc ied ob eas eee a cate eirtans Goonies aut atti Aetitars 24 
Leaves remotely denticulate to pinnatisect ................ cece eeeeeee eee eee es 3 
Leaves simple: entire wccctlaclac. ac ts oe emea Serial setae thee 16 
Phyllaries 2-6-seriate, unequal, imbricate or outermost largest ............ 4 
Phyllaries 1-seriate (sometimes with a calyculus) or in 2 subequal series 

14 
Stems not winged; petioles not decurrent ........... 0... cece cece eee ee ees 5 
Stems bearing continuous wings or lines of herbaceous teeth or petioles 
decurrent..asl—3- pairs: Of 1OGES occcci. sede vs eee ease em te tee 13 


Pappus of c 5 bristles and an outer series of scales 
42. Pulicaria (P. foliosa) 


Pabpus OF many biistles only 50% sisi saat cen partie sates ac 6 


Cleistogamous, corollas concealed by purplish (rarely stramineous) pappus 


c twice as long; plant SCaPOSe ............6cce esse eee enneeat ecco 3. Leibnitzia 
Not cleistogamous; corollas exposed, longer to scarcely shorter than pappus: 
if pappus purplish, then leafy stems present ................ seen eee eens 7 
Inner flowers male with undivided style: pappus purple ......... 125. Cavea 
Inner flowers with divided style, usually bisexual (male in Thespis), pappus 
white, brownish or reddish .............. 00sec cece ee eee eee teen nen eee es 8 


Outer flowers female, filiform, corollas 3—4-lobed: inner flowers of inter- 
mediate form, broader, corollas 4-lobed. stamens 1-3; rarely perfect bisexual 
flowers at centre of capitulum with 5 corolla lobes and 5 stamens 

46. Blumeopsis 


Flowers of intermediate form absent .............. cece eee eee een ees 


187. COMPOSITAE 


16. 


1: 


+ 


Phyllaries (35—)40 or more; style branches unappendaged, with stigmatic 


band continuous around apex ........... cece cece c cece eneneneene cc 0) 
Phyllaries c 15-30; style branches with lateral stigmatic bands and sterile 
thlanheular- appends ee 2s «cs ca ec ieccns sheagu wee ypesieaas tancdwmadete testes anc lI 

. Shrubs; female flowers |(—2)-seriate, corollas tubular ........ 41. Duhaldea 
Annual or perennial herbs or shrubs; female flowers several-seriate, filiform 
43. Blumea 

. Female flowers lacking corollas ............... ccc ccc ceeeccceeenes 69. Thespis 
Female flowers bearing corollas ............... ccc cece cece eneeeeeeneeenece, 12 

. Annual to perennial herbs; most flowers bisexual ............... 65. Conyza 
Shrub, often scandent; nearly all flowers female ........... 66. Microglossa 


. Petioles decurrent as continuous wings or lines of narrow herbaceous teeth 


44. Laggera 
Petioles decurrent as 1—3 pairs of lobes only ............. 45. Pseudoconyza 


. Phyllaries c 5; female flowers 1—4; bisexual flowers 3—6 


87. Synotis (S. alata, S. wallichii) 
Phyllaries and female flowers more than 10; bisexual flowers 1—-many .. 15 


. Leaves basal, scarcely deveoped at flowering, reniform, denticulate 


82. Petasites 

Leaves cauline, well developed at flowering, obovate-oblong in outline, all 
deeply pinnatisect or lower ones coarsely dentate 

Erechtites (see 90. Crassocephalum) 


Phyllaries with evident, green, herbaceous keel throughout and scarious 


PUNE NY slg dy folete td cl icdapeies Bases BAe atric WR ach ica thee alent 65. Conyza 
Phyllaries scarious, white, yellow, reddish or brownish, sometimes with 
STeei patch-At top Of Claw wont daw es eh iets ead viene abc ctanates 17 


Involucre 10-20mm diameter; longest phyllaries c 13mm; cultivated 
53. Bracteantha 
Involucre to 7.5mm diameter; phyllaries to 11mm: not cultivated ....... 18 
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_Capitula 1-12(-20) crowded into a head surrounded by radiating star- 


shaped bracts contrasting with leaves in colour and/or texture 
48. Leontopodium 
Inflorescence of |—-many capitula, often more open, not surrounded by 


PHOIING DIACIS: saktinica nq neseys ce eae naa gut er ala eb taenakd ious 19 
 Phyllaties/ White a DOVCS 9 oars cow ataariauaitorpetee aur eax ones 49. Anaphalis 
Phyllaries yellowish or brown above............0....0.ccceeceeeeee eee eens 20 
_ Perennial caespitose herbs or compact subshrubs ......................... 2) 
Manual NEtDSx.25 eek cui coast jaedeh ee ae seated trend cn aee vacua inen ties oaawemanoke 22 
. Phyllaries yellowish and spreading above, conspicuous....... 49. Anaphalis 
Phyllaries brownish and suberect above, inconspicuous .. 48. Leontopodium 
 Phyllaries yellOwisShis wuss e000 ¢sesatesaaini alee eecands 50. Pseudognaphalium 
Phyllanies OrOWIMISH.i6)°5 cone ea ceteia Sh ees Wen eke alia Soe 24 
Pappus bristles connate at base, deciduous in a ring....... 51. Gamochaeta 
Pappus bristles free, separately deciduous................... 52. Gnaphalium 
Achenes elongate, beaked (total length at least 5 x width) 
40. Carpesium 
Achenes broader, without beak ................. cece eee eeeenntensennennees 25 
. All capitula solitary, terminal or axillary ...........00... ccc cce eee eee ees 26 
Most or all capitula grouped in inflorescences ..................0eeeee eens 29 
. Acaulous; capitula clustered at base of plant ....................5. 80. Soliva 
Caulescent; capitula in upper leaf axils or terminal ...................605. 27 
Capitula terminal, 10—15mm across ..............0e eee eee 71. Tanacetum 
Capitulacaxillary, 2=SmmMcadeross: ...< sasceceeeeaa aia sa consti tance 28 
Leaves 1—2-pinnatisect: achenes compressed with pale margin or much 
thickened wing. faces not ribbed or grooved ..............-:..+5. 79. Cotula 
Leaves + simple, 1-3-toothed or -lobed: achenes angular. not compressed. 
strongly ribbed with grooves in between ...........----+.005 126. Centipeda 
Inflorescence a dense glomerule with only tips of bracts and phyllaries 
EXPOSE 3 oo aio hice ee ttuined ene ANS cea aset atic ubery Ste thee 47. Sphaeranthus 
Inflorescence more lax, individual capitula visible .........-.........0005- 30 
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Achenes c 5.5mm, covered above with stout bristles with red glandular tips 


4. Adenocaulon 
Achenes c 0.5~2mm, without gland-tipped bristles .............00..0..... 3] 


Phyllaries with scarious margin; receptacle subglobose to clavate or CUp- 


shaped at centre or convex with stipitate flowers; annuals .............,, 2 
Phyllaries mostly scarious; receptacle concave to convex; mostly herbaceous 
or suffrutescent perennials, few annuals ................00 ee, 34 
. Pappus small, cup-shaped, fimbriate ................-......eeeees 57. Grangea 
Pappus absent, of 2 ridges or of 1-3 weak bristles.................00.00., 33 


. Receptacle subglobose to clavate; corolla of outer (female) flowers tubular 


to narrowly campanulate, c 0.5mm; inner flowers functionally bisexual 
55. Dichrocephala 

Receptacle cup-shaped at centre; corolla of outer (female) flowers narrowly 

tubular, 1.2mm; inner flowers male ....................00..00- 56. Cyathocline 


Capitula in spike-like racemes or panicles with spike-like ultimate branches; 
corollas brownish or purplish ........... 0.00... sce e eee cece ees 75. Artemisia 
Capitula in corymbs (exceptionally solitary); corollas yellow ... 74. Ajania 


KEY D 
Receptacle palate OF SEtOSe: 45504 i anee melons ses eng ewecnd ameiee ieee 2 
Receptacle without paleae or setae ..............ccete esse eee eeeeeeeneeneaes I] 
[eaves APSHA tC are tet oan Aoaat tintin be hte ae, ype eae Sarete rnc eouens 
CAVES DDDOSILE io icch iota. RG eau teweaaiekemetaes ameter aaa eae 9 


Capitula unisexual; male rounded, many-flowered, borne at apex of 
branches; female ovoid, phyllaries fused except hooked spinous tips, borne 


on lower parts Of (DranChes:.< 226.4 bias sta tueetedsenye kee tides 114. Xanthium 
Capitula bisexual; all involucres campanulate; all phyllaries free .......... 4 
Pappus of plumose bristles, at least in inner series ..........-...s4eeseereees 5 
All pappus series of capillary bristles or scales ............0.0 cece seer eee i 
Leaf margins spinous; outer phyllaries usually spine-tipped .... 6. Cirsium 
Leaf margins and phyllaries unarmed ........... 0.0... cee eee 6 
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Phyllaries unappendaged; corolla limbs narrowly campanulate 

7. Saussurea 
Median phyllaries with an upstanding appendage (becoming flattened to one 
side) in upper half; corollas tubular, limb scarcely dilated ..... 8. Hemisteptia 


Phyllaries acicular above, hooked at apex ...................0000. 5. Arctium 
Phyllaries with hair-like point or scarious appendage ....................2. 8 


Phyllaries with long recurved hair-like tips; flowers all alike, bisexual 
9. Tricholepis 
Phyllaries with scarious appendages apically; marginal flowers enlarged. 


outcurved, 7-toothed, neuter ............... cece cece ee eee eee ee 10. Centaurea 
Pappus of 2—4 retrorsely barbed awns 2—3.5mm ................ 113. Bidens 
Pappus absent, of weak bristles to 0.8mm or a ciliate crown ............ 10 
. Receptacle shallow; flowers 6-9 ................cec cece ees 99. Eleutheranthera 
Receptacle conic or elongate; flowers very many ................ 97. Acmella 
ULCaVES GILGEN ALES io. don te arena Sands ist ura tauns abe eh tabeat ec Levene taetar tis 12 
Leaves opposite, at least on lower part of stem .....................0.0005. 31 
S PAP PUS DECSEIG rt ss adie auwsus mya Natit ous tear been otek i ee Gk es 13 
Pappusta SCM b ost ascnvundcnt oie teense 28ab Shoe eerg den ey ae henels ae Ou sence 29 
. Phyllaries 2~6-seriate, imbricate or outermost series largest ............. 14 
Phyllaries in 1 series, interlocked at least below (sometimes separating when 
pressed — examine young capitula; calyculus also often present) ........ 21 
. Pappus partly or entirely of plumose bristles ....................0ce cere ees 15 
Pappus of capillary, scabrid or barbellate bristles and/or scales ......... 16 


. Inflorescence a narrow, spike-like panicle: flowers 3—4 per capitulum 


1. Ainsliaea 
Capitula corymbose, concealed in wool or solitary: flowers more than 10 
DEP CAPIUNMts wn sfcddeseudiacd eaeka canner seagia yee aie wee 7, Saussurea 


. Capitula in glomerules surrounded by leaf-like bracts (c 20 capitula per 


glomerule); flowers c 4; pappus of 5—6 bristles ............ 37. Elephantopus 
Capitula solitary, in corymbs or in panicles: flowers and pappus bristles 


MOPE THAN PO+ 2 xcs acoe octet, Hires: | 5h ee Get ce bana barack em pains Ree ae sets 17 
. Perennial, often arborescent ..........2:00cc eds cs sac euee eens nwa nenetenae enone 18 
PTIVUTN oie doo Pict na 50 pssiva de sewn nh Bey Ee a eda nec RENT ete euntees 20 


. Phyllaries of outermost series largest: flowers all female with tubular corolla 


or or all functionally male with undivided style apex ............ 125. Cavea 
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Phyllaries of outermost series shortest; flowers all functionally bisexual with 
tubular-campanulate corolla and branched style .........00..0.0000000, 19 


. Longest (innermost) phyllaries 20—-24mm,; corollas bilabiate 


2. Gerbera (G. maxima) 
Phyllaries not exceeding 12mm; corollas regularly 5-toothed .. 34. Vernonia 


_ Involucre 7-10mm diameter; middle phyllaries with obtuse herbaceous 


appendage (base SCATIOUS) «.0:ssnsaveseurseceraten tenn cebane 36. Baccharoides 
Involucre 2.5—3.5mm diameter; all phyllaries simple, acuminate 


35. Cyanthillium 


Capitula unisexual, 6-20 borne on bracteate scape, flowering before (basal) 
leaves Cevelop wetsckcaccsan: bert cowaebiei ness ares tinea tind 82. Petasites 
Captitula bisexual or bulbiliferous, 1-many borne on leafy stem ....... 22 


Leaves palmately veined; flowers 0 (entirely replaced by bulbils) to 16.. 23 
Leaves pinnately veined; flowers more than 20 ..................... ee 25 


Climbing plant with twining petiole bases; flowers 9-16 
88. Cissampelopsis (C. corifolia) 
Plant not climbing; petioles not twining; flowers 0-7 .................00. 24 


Basal leaves simple to palmatisect, to 18cm across, without dilated petiole 


base sheathing Stem j:cccct 2x. Laced eoate aneaatiw oe saee ces 83. Parasenecio 
Basal leaves deeply palmatisect, 30—-90cm across, with thin dilated petiole 
base sheathing stem: jiv..cares dak pose ewes cae eae 84. Ligularia (L. mortonii) 


Petioles bases thin, dilated, sheathing stem on lower leaves; capitulum |, 


COPMMOUS ci02s co dasato mul annteeeas baad 85. Cremanthodium (C. discoideum) 
No petiole bases dilated and sheathing stem: capitula 1-many, not 
COMING US <o.:ieoSogeuk ake tise dd + laoner eden ae ake wag nous mle aor gadis Gee uane 26 
Capitula without calyculus; plants often glaucous .............-. 91. Emilia 
Capitula with calyculus; plants not glaucous ...............eseee eee 27 
Phyllaries. 5; flowérs-3-6 5. .1923 isan eas tien os 89. Senecio (S. Kumaonensis) 
Phyllaries 10 to c 20; flowers many ............. 0. cece cece eee nee terete 28 
Subscapose perennial herb from globose tuber or large, sprawling, bushy, 
perennial herb or subshrub; phyllaries 10-14..................5. 92. Gynura 
Erect annual, leafy throughout; phyllaries c 20......... 90. Crassocephalum 


Involucre c 10—lS5mm diameter ........ 0... ccc cece eee eee 71. Tanacetum 
Tnwoltiere: 1-55 Sram os 3s ed ns oe eit eed eta disak a soteanieee 30 
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30. Plant thickly lanate; corollas yellow .....................00008. 72. Hippolytia 
+ Plant glabrous to puberulous, sessile-glandular; corollas reddish or 

PUNISH seetd seg arnt betes Caregen tiaeee ts Ethulia (see 35. Cyanthillium) 
3]. Twining climbers; flowers 4, phyllaries 4 (with one adjacent smaller 

FAVOLUICRA DLAC) cog s2kvanelte hay coda eared siete a ts aiokah coe te 119. Mikania 
+ Plant erect or scrambling, not twining; phyllaries more than 5; flowers 

GOs vache ste eer ida als ee clactentph ante hat mhad tote circa ai decane ehh et 32 
32. Phyllaries imbricate; pappus of 10—many bristles ........................, 33 
+ Phyllaries subequal; pappus of 3—5(-6) bristles or scales ................ 36 
Ue PIOWETS O10 cusaatasticae tne’ as amusnmen ita taadve sles eeee nate Loewe ert ay Bs 34 
is OWENS C SU OU aerate ad panes Gasset aa wentes teadnattd Mack ahaeSet aed umes 35 


34. Leaves simple, penninerved; phyllaries prominently sessile-glandular 
118. Ageratina (4. /igustrina) 
+ Leaves simple, 3-veined near base or inner phyllaries glabrous (then cauline 
leaves usually trifoliolate) ...................c cece cece eee ees 123. Eupatorium 


35. Flowers c 50-60; inner phyllaries 4.3-5mm; corollas 3.5—4mm 
118. Ageratina (4. adenophora) 
+ Flowers c 30; inner phyllaries c 8mm; corollas ¢ 5.5mm 
122. Chromolaena 


36. Achenes obovoid; pappus of 3—4 gland-tipped bristles .. 120. Adenostemma 
+ Achenes linear-oblong: pappus of 5(-6) scales each usually bearing a 
scabridulous bristle ......... 0... ccc cece cece eect eeeeeneeeneees 121. Ageratum 


MUTISIEAE 


1. AINSLIAEA DC. 


Subscapose perennial herbs. Leaves simple. alternate mostly radical. Two 
distinct flowerings each year: in spring with fully developed flowers, in autumn 
usually with cleistogamous flowers. Inflorescence narrowly paniculate, often 
spike-like. Capitula small, subsessile, + cernuous, borne singly or in small 
fascicles, discoid. Involucres cylindrical: phyllaries several-seriate. imbricate, 
after flowering becoming hardened and spreading. Flowers 3-4, bisexual. 
Corolla limb deeply cut into 5 + equal lobes. Anther bases caudate. Style 
branches very short, rounded. Achenes narrowly obovoid, slightly compressed. 
ribbed, densely silky pubescent: pappus plumose, brownish, rarely almost absent. 
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[. - PetOles: Wit Ge dy i028 Alen carly Peeriwre dean teh aeaidnteted ae. 1. A. latifolia 
+-- “PétiOles UNWINBEG.., 6c. .en0d40s oie tensereaaiedss rot Gadasdia atic. 2. A. aptera 


1. A. latifolia (D. Don) Schultz Bipontinus; A. preropoda DC. Fig. 118e-g, 

Plant 6—120cm; stems sparsely araneous. Leaf blade ovate or elliptic, 2-1 
x 1.2-5.5cm, acute, rounded to tapering at base, weakly crenate, often with 
linear denticles, sparsely pubescent on both surfaces or araneous beneath: petiole 
winged throughout or rarely on outer half only, up to 1 lem, 0.3-2.2cm wide at 
apex; sometimes smaller elliptic cauline leaves present. Autumn flowering 
entirely cleistogamous. Phyllaries ovate to linear-lanceolate, 1-11 x |-2mm,. 
acute or acuminate, margins scarious. Fully developed corollas white or purplish, 
tube (3--)5—5.5(—7.5)mm, limb 6—9mm; cleistogamous corollas cylindric, ¢ 4mm. 
Achenes c 5.5mm; pappus 7—8mm, rarely much reduced (c 0.5mm), 

Bhutan: S — Chukka and Gaylegphug (117) districts, C — Ha, Thimphu, 
Punakha and Tongsa districts; Darjeeling: Darjeeling, Kurseong, Senchal etc. 
Sikkim: Bakhim—Zongri, Lachen—Zemu Chhu, Tendong etc.; Chumbi: unlocal- 
ised (421). In warm broad-leaved forests, 1680—3960m. March—June (fully devel- 
oped flowers), October-November (cleistogamous generation). 

A specimen resembling A. Jatifolia from Dompho Pokri (?NE Darjeeling, 
Lister collection) produced its last flowers, fully developed, in January. 


2. A. aptera DC. 

Very similar to A. latifolia but leaves ovate, 4-9 x 3-7cm, acute, cordate. 
more prominently dentate, subglabrous above, sparsely pubescent beneath, peti- 
ole unwinged, to 13cm. 

Bhutan: S — Chukka district, C - Ha, Thimphu, Punakha (71) and Tashigang 
districts; Darjeeling: Rississum; Sikkim: Boktak, Pemayangtse, Yakla etc.; 
Chumbi: unlocalised (421). In deciduous and coniferous forests, 2000-3100m. 
February—June (fully developed flowers), September—December (cleistogamous 
generation). 


Two Bhutan collections of uncertain status from Chukka (Chukka district) 
and Ghunkarah (Tashigang district) with ovate scarcely dentate leaves, + 
truncate at base and unwinged petioles differ from both species in bearing fully 
developed flowers in November. 


2. GERBERA Gronovius 


Scapose perennial herbs from short, creeping root-stocks. Leaves radical. 
simple or pinnatifid, petiolate. Scapes naked or rarely bracteate. Capitula soll- 
tary, cernuous, radiate or discoid. Involucres campanulate; phyllaries imbricate. 
several-seriate. Corollas bilabiate. Ray flowers when present 1—2-seriate: corolla 
with prominent spreading outer lip and small linear inner lip. functionally female 
(with staminodes present). Disc flowers bisexual: outer corolla lip 3-toothed: 
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inner slightly shorter, 2-toothed, often coiled; anther bases caudate: style 
branches linear, obtuse. Achenes ovoid or elliptic, beaked or not. Pappus 


scabrid. 


in CapituldcdisCOId xe. verge hectic estas ven uneseyuacd 1. G. maxima 
GC AIL RA ALC es Gees Goreng areas Slane Poe as ediethnateel keane achat 2 
ml S@AVES CNUILG4 fosesuesnus weak aucr ds boa Vater swdavan eae 2. G. piloselloides 
+. [eaves pinnae cscs even states take teaadusdsyehedvaniane ddd: 3. G. nivea 


1.G. maxima (D. Don) Beauverd; G. macrophylla Hook.f. 

Leaf blades ovate to oblong, 8—25(-S0) x 6—15(-18)cm, acuminate, sagittate, 
denticulate, glabrous above, appressed whitish tomentose beneath with promi- 
nent veins; petioles 15—40cm, tomentose, rarely with few foliose lobules. Scapes 
18-70cm, ebracteate, slightly inflated below capitula, loosely brownish tomen- 
tose. Capitula discoid. Involucre broadly campanulate, c 15mm diameter: phyl- 
laries lanceolate, mostly glabrous, innermost 20-—24mm. Corollas creamy white: 
basal tube 4.5—6.5mm; limb 9—11mm, divided for 4-6mm. Achenes narrowly 
elliptic, c 10-ribbed, + compressed, gradually attenuate into a stout beak. 
11-13mm, finely hispid; pappus 14—17mm, stramineous. 

Bhutan: C — Tongsa district (Dakpai (117), Shamgong, Tongsa), Tongsa/ 
Bumthang district (Yuto La), Mongar/Tashigang district (Kole La); Sikkim: 
Chunthang. In forests and in the shade of rocks. 1980-2285m. October. 


2.G. piloselloides (L.) Cassini. 7Nep: Pangmento; Sha: Laja-mayja. 

Leaf blades oblanceolate, 5-12 x 2-—5.5cm, obtuse or subacute. rounded or 
attenuate at base, entire, sparsely pubescent on upper surface, + tomentose 
beneath; petiole 0.5—5(—8)cm. Scape 10—45cm. ebracteate, brownish tomentose, 
somewhat inflated below capitulum. Capitula radiate. Involucre obconic, c 7mm 
diameter; phyllaries linear-lanceolate, 7-20 x 1—2mm. sparsely tomentose. Ray 
flowers 17-25; corolla white to dark crimson or purplish, outer lip 10 x Imm, 
basal tube 8mm. Disc corollas 10—13mm, gradually tapered below. Achene body 
narrowly lanceolate to oblanceolate, 4.5—-6mm. scurfy papillose, scarcely com- 
pressed, c 5-ribbed; beak slender. S-7mm: pappus 10mm, reddish-brown. 

Bhutan: C — Thimphu district (Pajoding, Tsalimarphe, Thimphu etc.), Punakha 
district (Pho Chu, Tinlegang, Wangdu Phodrang etc.), Tongsa district (Birti (117). 
Jirang Chu, Shemgang); Sikkim: Chunthang. In coniferous forest and forest clear- 
ings, on grassy banks and dry sandy soil, 600-3050m. March—August. 


3. G. nivea (DC.) Schultz Bipontinus. Fig. 118h-i. 

Leaves deeply pinnatifid, oblanceolate in outline, 2.5—20 x 1—3cm, subacute 
to abruptly acuminate, glabrous above. appressed whitish tomentose beneath: 
lateral segments 2-5, decreasing in size towards base. rounded, obiquely apicu- 
late, (sub)entire: petiole 0.5—4.5(—9)cm, dilated and half-sheathing at base. 
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Scapes 7—15(—30)cm, sometimes with few linear bracts to lcm, whitish floccose 
Capitula radiate. Involucre campanulate, 10—-12mm diameter; phyllaries lanceo. 
late, 7-23 x 1.5-Smm, acuminate, glabrous. Corollas cream or pale lemon. 
yellow. Ray flowers 9-12(—-15); corolla basal tube 4—5(-6)mm, outer lip 
17-18mm. Disc corollas c 10mm. Achenes oblong, 5mm, several-ribbed, glaby. 
ous, erostrate; pappus 10mm, stramineous. 

Bhutan: C — Tongsa district, N- Upper Mo Chu, Upper Mangde Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Dzongri, Kupup, 
Chumbi: localities uncertain (Dungboo collections). In grass, among rocks, on 
cliffs, 3800-4880m. July-September. 


3. LEIBNITZIA Cassini 


Similar to Gerbera but scapes commonly bracteate, capitula erect, occurring 
in two distinct forms on the same plant at different seasons: 


Spring generation: leaves ovate to weakly lyrate-pinnatifid, lanate or araneous 
beneath, often not or scarcely developed. Scapes short, capitula rather small. 
Ray flowers female: outer corolla lip scarcely spreading, enlarged; staminodes 
present. Disc flowers bisexual, shorter; corolla lips subequal; anthers caudate, 
Achenes elliptic, with 5—8 ribs, sparsely pubescent, tapering above or beaked. 


Autumnal generation: leaves fully developed, lyrate-pinnatifid, araneous to glabr- 
ous beneath. Scape long, erect; capitula relatively large. Flowers all tubular. 
overtopped by pappus before involucre opens, of two types: outer flowers 
female, corolla longer, with short tridentate outer lip, inner lip reduced, stamin- 
odes absent; inner flowers bisexual, cleistogamous, corolla very narrow, shorter. 
distinctly bilabiate. Achenes as in spring generation. 


Sometimes included in Gerbera as sect. Anandria (Lessing) Schultz Bipontinus, 
L. anandria (L.) Turezaninov [Gerbera anandria (L.) Schultz Bipontinus, 6. 
bonatiana (Beauverd) Beauverd] may also occur in our area. Specimens of that 
species from E Nepal differ from L. nepalensis by their linear-lanceolate inner 
phyllaries, stramineous pappus, larger corollas of the vernal generation (ray 
flowers: basal tube 4.5mm, outer lip 4.5mm; disc flowers: 6—7mm) and thinly 
araneous to glabrous leaves in autumn. The achenes have no beak. 

Most of our specimens of the vernal generation lack fruit and are doubtfully 
identified. These are marked with an asterisk below. Further vernal specimens 
requiring confirmation of identity have been collected in Bhutan: C — Thimphu 
district (Bela, Shodug—Barshong (71)), N — Upper Mo Chu district (Chamsa- 
Yabuthang, Chebesa—Lingshi (both 71)), the last three cited as L. nepalensis. 


1. Achenes not beaked; most inner phyllaries of autumn generation ovate- 
lanceolate, acuminate, glabrous .................. cece eee eee 1. L. nepalensis 
+  Achenes distinctly beaked; inner phyllaries of autumn generation linear- 
lanceolate, araneous 2. L. ruficoma 
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|, L. nepalensis (Kunze) Kitamura; Gerbera kunzeana A. Brown & Ascherson. 
Fig. 118)-k. 

Spring generation: leaves ovate or oblong, rarely weakly lyrate-pinnatifid, 
petiolate, 1-7 x (.3-1.3cm, apiculate, entire or dentate, glabrous above, arane- 
ous below. Scapes 2—4.5cm at anthesis. Involucre 3-4mm diameter; phyllaries 
acuminate, glabrous or sparsely araneous; outer narrowly triangular; inner ovate 
to oblong, c 7-8.5 x 2-3mm. Corollas white or pink, sometimes purple above. 
Ray corolla basal tube 2—3mm, outer lip 4-5mm. Disc corollas 4—6.5mm. 
Achenes (346) not beaked, 2.5-3mm (?immature); pappus purplish. 

Autumnal generation: leaves 4-19 x 1-3.2cm, lyrate-pinnatifid, glabrous 
above, araneous beneath; terminal segments oblong or ovate, 1.5—5.5cm. with 
broad, shallow, often obliquely apiculate teeth: lateral segments up to 3 pairs, 
rounded, to 6mm deep and 13mm wide, obliquely apiculate; petioles up to 8cm, 
narrowly winged above or throughout. Scapes to 30cm. Involucre 4-7mm 
diameter; phyllaries mostly ovate-lanceolate, acuminate, outer partly araneous, 
inner c 14 x 4mm (to 20mm in fruit), glabrous. Outer corollas 4mm, inner 
3.5mm. Achenes lanceolate, 6-7mm, rather compressed, narrowed above but 
not beaked; pappus 9-12mm, purplish. 

Bhutan; N — Upper Mo Chu district (Yabu Thang-Laya*); Darjeeling: 
Sandakphu*, Tanglu-Sandakphu-—Phalut (69, 101); Sikkim: Phalut. Samdong, 
Yakla etc.; Chumbi: Yatung (346). In close turf, 2500-3650m. April*—May 
(spring generation), autumn generation in fruit in October. 

Two unlocalised collections from Chumbi are cited in the description of 
Gerbera (sect. Anandria) lijiangensis Tseng, distinguished from L. nepalensis in 
the autumnal generation by all phyllaries being ovate-lanceolate with a distinct. 
elongate apical appendage (none lanceolate, unappendaged), corollas only 1% 
length of pappus, anthers caudate (not truncate) and achenes somewhat nar- 
rowed at apex. The relevant organs are often missing from our material. but 
two collections from Sikkim show some of these characters. 


2. L. ruficoma (Franchet) Kitamura: Gerbera kunzeana auct. non A. Brown & 
Ascherson 
Very similar to L. nepalensis, but differing as follows: 


Spring generation: leaves usually absent: phyllaries araneous, inner narrower: 
achene body ?5mm, beak 2mm. 


Autumnal generation: lateral leaf segments 1-4 pairs: phyllaries linear- 
lanceolate, all araneous, inner to 23 x 2.2mm in fruit: achenes narrowly ellipsoid 
4-6mm, beak 2-4mm: pappus 7mm, purple. rarely stramineous. 

Bhutan: C — Ha district (Chelai La*), Thimphu district (Barshong), Bumthang 
district (Ura), N — Upper Mo Chu district (Lingshi, Tharizam Chu); Chumbi: 
Chumbi. In close turf, 3350-4300m. April* (spring generation), August— 
September (autumnal generation). 

Details of spring generation from Hansen (346). 
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4. ADENOCAULON Hooker 


Erect perennial herbs from creeping rhizomes. Leaves simple, alternate 
Capitula small, few to many in glandular terminal panicles, disciform. Involucre 
broadly campanulate; phyllaries 5—7, subequal, 1—2-seriate, herbaceous 
Receptacle convex. Outer flowers female; hypanthium covered in stout stipitate 
glands persistent in fruit; corolla very small, infundibular, unequally and deeply 
5-lobed. Inner flowers male; corolla tube longer, + cylindric; anthers sagittate 
at base; style undivided. Achenes obovoid or clavate, obscurely ribbed, covered 
above with stout red stipitate glands. 

Descriptions supplemented with details of specimens collected outside oyr 
area. 


1. Leaves ovate or reniform, deeply cordate at base, not decurrent on the 

stem; phyllaries 2-3mm; anthers rounded at apex ........ 1. A. himalaicum 

+ Leaves + triangular, truncate, weakly hastate or shallowly cordate at base. 
decurrent on the stem; phyllaries 4-S5mm; anthers acute at apex 

2. A. nepalense 


1. A. himalaicum Edgeworth; A. bicolor sensu F.B.I. non Hooker 

Plants 15—45cm; stems erect, araneous, intermixed with subsessile glands on 
inflorescence. Leaf blade broadly ovate or reniform, 5-10 x 5—10cm, subacute 
or obtuse, deeply cordate at base, irregularly toothed, subglabrous above, whit- 
ish araneous beneath; petioles 1.5—13cm. Capitula c 5mm across; phyllaries 
ovate, c 2.5-3 x 1.5—2.3mm, reflexed in fruit. Flowers white, corollas glabrous. 
Female flowers 6—12; corollas 1.1—1.2mm. Male flowers 4—13(—22); corollas 
1.7—2.1mm; anther connective rounded at apex, scarcely projecting. Achenes 
clavate, c 5.5mm, covered on upper parts with gland-tipped bristles c 0.4mm, 
glabrous at base. 

Sikkim: Lachen. Woods, 2300—2800m. August. 

Also reported from C Bhutan from Punakha district (Ritang (71 )) and Tongsa 
district (71), but requiring verification. 





Fic. 117. Compositae. a—d, Saussurea eriostemon: a, habit (x 74): b. capitulum: involucre 
6-seriate, diameter measured between bars (x 3): c, inner, middle and outer phyllaries (« 2): 
d, flower with pappus partly cut away: flower bisexual, corolla tubular-campanulate, anthers 
exserted, pappus bristles plumose (x 3). e-i, Cremanthodium thomsonii: e, habit (x AYA. 
capitulum: involucre }-seriate, diameter measured between bars (x 1); g. inner and outer 
phyllaries (x 2): h, ray flower with pappus partly cut away: flower female. staminodes present. 
corolla with expanded ligule, pappus capillary (x 3); i. disc flower: flower bisexual, corolla 
tubular-campanulate, anthers exserted, pappus capillary (x 3). Drawn by Christina Oliver. 
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2. A. nepalense Bittmann. Fig. | 18a—d. 

Similar to A. himalaicum but leaves + triangular, acute, truncate, Weakly 
hastate or shallowly cordate at base, denticulate, petioles decurrent at base: 
phyllaries (3-)4.5-6.3. x 1.7-2.9mm; female corollas 1.1—1.3(-1.8)mm: male 
hypanthium sometimes few-glandular; male corollas 2—2.8mm, sometimes hairy 
outside; anther connective briefly mucronate at apex; achenes often hairy near 
base. 

Sikkim: Tari, Tong, Chiya Bhanjang. 3050—3960m. August. 


CARDUEAE 


5. ARCTIUM L. 


Stout biennial herbs. Leaves alternate, simple. Capitula discoid, subcorym. 
bose. Involucres subglobose; phyllaries multiseriate, stiff, spreading, narrow 
lanceolate to acicular, hooked at apex. Receptacle flat, setose. Flowers bisexual. 
Corollas tubular-campanulate, purplish, limb narrowly infundibular, 5-lobed 
above, shorter than tube. Anther bases caudate. Style branches oblong, some- 
what thickened below bifurcation. Achenes oblong-obovate, compressed: 
pappus short, bristles scabrid, free, deciduous. 


1. A. lappa L. 

Plant 1—1.5(?-2)m; stems araneous at first. Leaves ovate; blade 10-40 x 
8-40, obtuse or acute, truncate or shallowly cordate at base, repand dentate, 
+ glabrous above, appressed white araneous beneath; petioles to at least 30cm. 
Involucre !0—15mm excluding hooked spines; phyllaries c 20 x Imm, + glabr- 
ous. Receptacle bristles 5mm. Corollas tube c 8mm, limb c 6mm including lobes. 
Achenes incurved, 5mm; pappus 2.5mm, stramineous. 

Bhutan: C — Thimphu district (near Thimphu), Tongsa district (Chendebi). 
Bumthang district (Byakar). Margins of fields and gravel banks, 2440-2560m. 
July-August. 


6. CIRSIUM Miller 


The Shachop name Zombu-zoo has been applied to species of Cirsium. 
Perennial herbs, usually caulescent: stems erect, usually branched. Leaves 





Fic. 118. Compositae: Mutisieae. a—d, Adenocaulon nepalense: a, habit (x ¥2): b, male flower 
(x 12); c, female flower (x 12); d, achene (x 12). e-g. Ainsliaca latifolia: e, capitulum (x 3): 
f, flower, pappus partly removed (x 3): g, anther (x 5). h-i, Gerbera nivea: h, ray flower. 
pappus partly removed (x 3); i, disc flower. pappus partly removed (x 3). j-k, Leibnitcia 
nepalensis: j, habit, vernal phase (x 2); k, habit, autumnal phase (x 2). Drawn by Mary Bates. 
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pinnatifid or pinnatisect, spiny at margins, upper surface setulose or not 
Capitula discoid, solitary to several in subcorymbose terminal and axillary 
heads. Involucres narrowly to broadly campanulate; phyllaries several-serjate 
imbricate, appressed or spreading or recurved in upper part, usually spiny, 
sometimes araneous. Receptacle flat or convex, bearing long simple bristles 
Flowers bisexual or rarely unisexual, white to purple or sometimes yellow: 
corollas tubular-campanulate, limb narrow, with 5 linear lobes. Achenes oblong 
or obovoid, glabrous, truncate at apex with a cylindrical umbo, attachmen 
sub-basal. Pappus plumose, several-seriate, connate at base, usually deciduous, 
innermost bristles longest, sometimes thickened at apex. 


1. Flowers usually unisexual; corollas lobed almost to base of limb 


1. C. arvense 
+ Flowers bisexual; corollas lobed almost to half length of limb ) 


2. Capitula 3-Scm diameter; phyllaries + concealed by araneous hair, com- 


monly only spines visible ...............ce cece eee e ence ee ees 2. C. eriophoroides 
+ Capitula 1-3cm (or more) diameter; phyllaries mostly visible, not or 

moderately-araneOus. io. 1cioten Sts ore eh ee san pia Saacdseehwdeiuecalesinn sg 
3, - ‘Leaves setulose-on upper Surtace: 2: osccr.ce) octiaarays aes ane Ceasers ies 4 
+ Leaves glabrous, cottony or sparsely pubescent on upper surface ......... 6 
Ae. PIOWEIS VOUOW viaiincteiuus couse ere nas ener ay eee meee ee 3. C. lipskyi 
+ PIOWEIS PULDICAwotua. cs aphednl uasern or ceneawieleone tee tenach cera eaee: 5 


5. Phyllaries uniformly tapered, margin sometimes denticulate but not scan- 


ous-dilated near base of spine ............. ccc cece eee cece eee 4. C. falconeri 
+ Wide, pale, scarious, lacerate appendage on margins of outer and middle 
phyllaries near base of spine .............. ccc cece eee eens 7. C. nishiokae 
6. Acaulescent; phyllaries pinnately spiny ..................0000e eee 5. C. souliei 


+ Stems 50cm or more; phyllaries terminating in a single spine or acumen. 7 


Te “BAY UAries 6 TOSSC tate ii... shaw ovot oes aka ke nevewoaus oe 10. C. shansiense 
#. . WPhyllapiesC-5=G-Sen ate 4 of icnteitausdecn dale setesai au caneces oe 8 


8. Wide or narrow, pale, scarious, lacerate appendage on margins of outer 


and middle phyllaries near base of spine ....................45 6. C. wallichii 
+  Phyllaries uniformly tapered, margin sometimes denticulate but not scatl- 
ous-dilated near baseof Spine <s65)4c5 4 ee cuedig sda desea st de Oaaeeaeee ee 9 
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9 Leaves moderately spiny (spines 5mm); phyllaries purplish, outer usually 


ending in spine 2-4mm Uae ek Tet aha Peter ita Moca acteee alk 8. C. tibeticum 
+ Leaves very spiny (spines 5—12mm); phyllaries greenish, outer with spines 
AES Nes bace oles Oda SPAS eet oe aint Niles Bone ead nti Ria alate acta 9. C. verutum 


1.C. arvense (L.) Scopoli; Cnicus arvensis (L.) Hoffmann 

Plant 40-70cm; root-stock creeping; stems sparsely araneous. Leaves oblance- 
olate in outline, 7-15 x 2—3.5cm, with 4-5 pairs of spine-fringed lobes to 1.5 
x 15cm, + glabrous above, white araneous beneath. Capitula several, + 
cymose. Involucre 8-10mm diameter; phyllaries sparsely araneous, acuminate, 
outer ovate, shortly spine-tipped, inner linear, soft-tipped, + appressed. 
13-15.5mm. Subdioecious: male and female flowers on separate plants. but few 
achenes reported to mature sometimes on male plants. Corollas purplish. 
Achenes + oblong, c 3mm; pappus white or stramineous. Male corolla tube 
9-10mm; limb 6—6.5mm including lobes 4.5-Smm; anthers 5—5.5mm (including 
tails); pappus 10-10.5mm. Female corolla tube eventually 13-l14mm; limb 
4-4.5mm including lobes 2.5—3mm; anthers 1.5-2.2mm; pappus c 14mm at 
anthesis, eventually c 30mm. 

W Bengal Duars: Jalpaiguri district (174). 

Also collected just north of our area at Gyangtse; description based on 
specimens from there, Nepal and NE India. Sometimes segregated as Breea 
arvensis (L.) Lessing on account of its unisexual flowers. corolla limb short and 
5-partite almost to base and mature pappus much longer than corolla. 


2. C. eriophoroides (Hook.f.) Petrak; Cnicus eriophoroides Hook.f. 

Plant 60—-120cm. Leaves ovate-elliptic in outline, acuminate, with numerous 
lobes tipped with spine to 15mm, araneous on both surfaces but more densely 
so beneath, upper surface occasionally sparsely setulose: lower leaf blades to 45 
x I5cm, narrowed to petiole to 15cm; upper ones 9 x 4cm, rounded at base. 
sessile. Capitula solitary at branch ends. Involucre 30-50mm diameter; phyllaries 
acuminate, 40-50 x 2—3mm., densely cottony. Corollas 30-40mm, dark purple, 
limb 15mm including lobes 5.5mm. Achenes obovoid. 5—6mm: pappus c 25mm, 
brownish. 

Bhutan: C — Thimphu district (Geyche rest-house, Shodug, Somana). Tongsa’ 
Bumthang district (Tibdeh La), N~- Upper Mo Chu district (Phoudingi), Upper 
Mangde Chu/Upper Bumthang district (Ju La); Sikkim: (Chiya Bhanjang. 
Lachen, Lachung). Hillsides, grassland, screes and river banks, 3100-4730m. 
June-October. 


3.C. lipskyi Petrak: Cnicus griffithii Hook.f. non Cirsium griffithii Boissier 

Stems 2.5-4m. sparsely araneous. Leaves pinnatisect. auriculate at base with 
several spiny lobes. setulose above. white araneous beneath: lowest ones + 
oblanceolate in outline. to 55 x 24cm. with c 9 pairs of leafy segments. 
lanceolate, to 12 x Icm, acuminate to spine 10-]15mm, each with 3-4 basal 
lobes with spines to 25mm; upper leaves smaller, similar, oblong-lanceolate. 
Capitula solitary or several. racemose or cymose. Involucre 20—25mm diameter: 
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phyllaries lanceolate to linear, outermost ending in short pale spine, inne; ‘ 
28-30 x 1.5—2.2mm, cartilaginous above, briefly acuminate, scarcely pungent 
Flowers yellow: corolla tube 16-20mm, limb 12.5-13.5 including lobes 
5.5-6.5mm. Achenes obovoid, 5mm; pappus 22—27mm, dirty white. 

Bhutan: C — Tongsa district (Shemgang), Mongar district (Rudong La) 
Tashigang district (Kole La). Open hillsides and forest margins, 1950-2440, 
August—October. 


4. C. falconeri (Hook.f.) Petrak; Cnicus falconeri Hook.f., Cnicus involucratys 
sensu F.B.I. non (DC.) Hook.f., Cirsium verutum sensu Kitamura (69 etc. not 
135) non (D. Don) Sprengel. Fig. 119a. 

Plant 0.5-1.5m; stems sparsely pubescent at least above and often araneous. 
Leaves densely setulose to almost smooth above, white araneous beneath, 
broadly auriculate at base; lowest 1—2-pinnatisect, oblanceolate in outline, ¢ 
20-40 x 5.5-20cm, with 7-12 pairs of leafy primary segments, spinous at tip 
and margin; upper leaves smaller, ovate-lanceolate in outline, Y4—¥.-pinnately 
incised; uppermost sometimes involucrate. Capitula at branch ends, usually 
solitary, sometimes in cymes of 2-4. Involucre 15—25mm diameter; phyllaries 
lanceolate to linear, narrowly acuminate, sparsely araneous; outer and often 
middle ones spiny, suberect to recurved; inner ones cartilaginous, 18-33 x 
1-3mm. Flowers pale to dark purple; corolla tube 10.5-19mm:; limb 
10.5-18.5mm including lobes 5-7.5mm, tapered at base to abruptly campanu- 
late. Achenes obovoid, dark brown, 6—7mm; pappus 15.5—23mm, brownish. 

Bhutan: C — Thimphu, Tongsa and Bumthang districts, N —- Upper Mo Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; Darjeeling: Kalipokhri, 
Tonglu-Sandakphu; Sikkim: Sebuteng, Tsomogo, Yakla etc. Open hillsides and 
forest clearings, 2745—4265m. July—October. 

Extremely variable; in our area larger specimens also differ from C. lipskyi 
by their tapered 10-l1mm corolla throats and more spiny phyllaries with 
longer spines. 


5. C. souliei (Franchet) Mattfeld 

Acaulescent. Leaves rosulate, pinnatisect, oblanceolate in outline 10-15 x 
2—6cm, + glabrous above, sparsely pubescent beneath; segments 6-8 pairs, 
ovate in outline, 3 x 1.5em, bearing few coarse teeth ending in yellowish spines 
2-4mm and many finer spinules. Capitula 4—7, + sessile, clustered at base of 
leaves. Involucre 15-20mm diameter: phyllaries ovate, 20-30 x 3—5mm, long 
acuminate to 10mm yellow spine, fringed with yellowish spines to 5mm. Flowers 











Fic. 119. Compositae: Cirsieae. a, Cirsiuni falconeri: apex of flowering shoot (x 7). b, Sausstred 
graminifolia: habit (« 7/3). c, Tricholepis furcata: apex of flowering shoot (x 74). Drawn by 
Margaret Tebbs. 
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purple, corollas 20mm, limb 7mm, lobes 3mm. Achenes obovoid, 4.5mm: Pappus 
18—20mm, dirty white. 
Sikkim: Gyong; Chumbi: Phari. 3960m. July-September. 


6. C. wallichii DC.; Cnicus wallichii (DC.) Hook.f. var. glabrata Hook.f., Cnicys 
wallichii (DC.) Hook.f. var. wightii Hook.f. p.p. 

Stems 2~3m, sparsely pubescent. Leaves pinatisect, elliptic-oblanceolate in 
outline, with sparse crisped-puberulous hair above and throughout or confined 
to midrib beneath; mid-cauline c 30 x 8cm excluding spines, segments c 9 pairs, 
ovate, ending in Icm yellowish spine, margins with 1—3 large spines borne on 
coarse teeth and several spinules on each side. Capitula in racemes or panicles, 
Involucre 12-17mm diameter; outer phyllaries lanceolate, spine-tipped, with 
ovate, lacerate, scarious appendage at base of spine; inner ones with elongate, 
acuminate, scarious appendage and obsolete spine, c 17 x 2mm. Corolla tube 
8mm, throat 4mm, lobes 4mm. Achenes obovoid, 5mm; pappus 10-12mm, 
brownish, bristles slightly thickened at apex. 

Bhutan: C — Tongsa district (Tashiling (71), Tongsa); Darjeeling/Sikkim: 
unlocalised (Hooker collection). On wasteground, 2300—2400m. September. 

The two collections seen are quite divergent. Hooker’s, with leaf lamina 
glabrous beneath, can be referred to var. glabrata (Hook.f) Wendelbo, which 
has also been treated as a distinct species and united with C. glabrifolium 
(Winkler) O. & B. Fedtschenko from C Asia, with the corollas described as 
purple-red (404). The status of the Tongsa collection, with leaves puberulous 
but not araneous beneath, is less certain. 


7. C. nishiokae Kitamura 

Similar to C. wallichii, differing most obviously by its spinulose upper leaf 
surface. Leaves white-tomentose beneath. Only upper leaves seen: segments 
lanceolate, only basal spines borne on a coarse tooth, middle and upper spines 
and spinules borne on + untoothed margin. 

Darjeeling: below Tonglu (358), Sandakphu—Tonglu. 2900m. September. 

Only one specimen seen from our area, without mature capitula. 


8. C. tibeticum Kitamura; Cnicus wallichii (DC.) Hook.f. var. wightii Hook.f. p.p. 

Stems 45—200cm, sparsely pubescent. Leaves pinnatifid, lanceolate in outline. 
5-13 x 1—3cm, acuminate to 5mm yellowish spine, sparsely pubescent on both 
surfaces; lateral segments 4—5 pairs, coarsely toothed and moderately spiny al 
margins. Capitula in racemes, rarely solitary. Involucre 1.5cm diameter; phyllar- 
ies lanceolate, 8-15 x 1.5-3mm, outer acuminate to spine c 2—4mm, sparsely 
araneous, inner with long-acuminate scarious apex. Flowers purple. corolla 
14mm, limb 8.5mm including lobes 2.5mm. Achenes oblong, 3mm: pappus 
12—15mm, brownish. 

Bhutan: C — Ha district (Sele La (358)), Thimphu district (Paro, Lamnakha. 
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Taba etc.), Punakha district (Lobeysa), Tashigang ( Tobrang, Khaling); Sikkim: 
Lachung. Grassy banks and roadsides, 1450-2750m. June-September. 


9, C. verutum (D. Don) Sprengel: Cnicus argyracanthus (DC.) Clarke 

Similar to C. ribeticum but more spiny; leaves lanceolate-elliptic in outline, 
12-20 x 4-Scm, acuminate to spine 8-12mm; lateral segments 8-12 pairs, 
narrowly ovate, acuminate to spine 5—10mm, spiny dentate; capitula usually in 
tight racemes; involucre 1~1.5cm diameter; phyllaries greenish, 8--15 x 1-2mm, 
outer acuminate to spine 4-8mm; corollas 17mm, limb 10mm including lobes 
4mm; achenes obovoid, 4.5mm; pappus 16mm, dirty white. 

Bhutan: C — Thimphu/Punakha district (Simtokha~Yuwak), Punakha district 
(Lobeysa, Ratsoo—Samtengang). Irrigation ditch, 1500-2100m. April. 


10. C. shansiense Petrak; Cnicus chinensis sensu F.B.1. non (Gardner & 
Champion) Clarke 

Stems ?c 1.5m, slender, pilose, little-branched above. Leaves pinnatifid, with 
many fine forward-pointing spinules on margins, subglabrous above. white- 
tomentose beneath lateral lobes remote, (ovate-)triangular, spine-tipped: mid- 
caulinec 120 x 35mm with 4 pairs of lateral lobes. Capitula solitary, ?nodding. 
on slender peduncles 100-300mm, 15—20mm diameter. Phyllaries c 10-seriate. 
linear-lanceolate; outer with spine c Imm; inner to 18mm, with apex scarious 
and somewhat dilated and eroded. Corollas mauve, tube c 11mm, limb c 10mm, 
divided to unequal depths by linear lobes 5—-7mm. Pappus pallid, ¢ 18mm. 

Bhutan: C — Tashingang district (Shapang). Open hillside, 2150m. September. 


There has been little agreement on the delimitation of species related to C. 
lineare (Thunberg) Scopoli. We have tried to follow Shi (404) here. 


7. SAUSSUREA DC. 


Acaulescent to medium-sized perennial herbs, rarely monocarpic. Leaves 
alternate, simple, entire to pinnate or bipinnatifid, without prickles. Capitula 
l-many, discoid, sometimes enveloped in long wool or surrounded by leaf-like, 
coloured bracts. Involucre campanulate to ovoid: phyllaries several-seriate. 
imbricate. Receptacle flat or convex, usually densely setose, rarely naked or 
bearing separate linear paleae overtopping corollas. Flowers bisexual. Corollas 
purplish or violet (rarely white), narrowly tubular-campanulate, limb deeply 
5-lobed. Anther bases caudate. lacerate or woolly: filaments glabrous. Style 
branches filiform, obtuse. Achenes oblong or obovoid, quadrangular or ribbed, 
smooth or rugose. sometimes coronulate at apex. Inner pappus bristles plumose. 
connate at base: outer pappus often present. of plumose persistent bristles 
usually a little shorter than inner bristles or of scabrid bristles usually caducous. 
much shorter and often fewer than inner bristles, rarely with few plumose hairs 
as well. 
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a 


1}. 
+ 


Stem apex clavate, hollow: upper stem, upper leaf bases and sometime 
involucres with a continuous covering of long whitish lanate hairs ? 
Stem apex tapered, solid; upper stem and upper leaf bases rarely with a 
continuous covering of long lanate hairs (S. graminifolia) 


totam emeestlecc.t 8 
Capitula solitary asiiiaukictess eis coy cenindaeads Baelteuecsay pees 7. S. sp. A 
Capitula few (0 Many \.ccccdy cients cana Cela snaidee apie, | 3 
Phyllaries chartaceous or achenes with stipitate glands ............0......., 4 
Phyllaries almost membranous to hyaline; achenes glabrous............,., 5 
Recetacle with bristles; achenes usually glabrous......... 4. S. gossipiphora 
Receptacle without bristles; achenes glandular-stipitate ..... 5. S. nishiokae 


Corolla limb 10mm including lobes; outer pappus plumose 


6. S laminamaensis 
Corolla limb 6—7mm including lobes; outer pappus scabrid .............., 6 


Capitula borne on sides and apex of conical upper stem, concealed by leaves 


ANG WOO lacs eueovid Sarceusaniaunet aed mel anemaes auaaiiaeniters ac: 2. S. spicata 
Capitula borne only on dilated rounded to flattened stem apex, not 
CONCEALED isda eMeiceisieveesl Senet Ce rel nGut seadls eieata caret en ieukaseteauns 7 


Cauline leaves denticulate to pinnatisect on upper half; phyllaries lanate at 
TEAST ABOVE “a: cache poee tas Gacshia es sewer ite aera valor 1. S. simpsoniana 
Cauline leaves 3—6-lobed at apex; phyllaries sparsely pilose .. 3. S. tridactyla 


Upper leaves whitish or coloured, sometimes membranous ..............- 9 
Upper leaves similar to others in colour and texture ..........-.....:56 I] 
Upper leaves whitish, completely enveloping capitula ..... 10. S. obvallata 
Upper leaves purplish, not completely enveloping capitula ............-. 10 
. Lower leaves linear-lanceolate, grass-like, entire ............. 12. S. hookeri 
Lower leaves oblanceolate-elliptic, denticulate................ 11. S. uniflora 
Dterits 30 200CHD saith hh ohn eet ele idenatds oneie pe atiee 12 
SLEUIS: OSC Mint ns Acted icead hades osied anh tabauenete sede uten aaa aaa 18 
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. Acaulous: longest phyllaries 17-28mm ..........-..--+.0eeeee ee 


7. SAUSSUREA 


_Capitula solitary or several, well separated; peduncles of mature capitula 


exceed ine ODM Aakeetverudns ced icale eevee tas Gated atid nce toe teas 13 
Capitula several to many, densely clustered; peduncles of most mature 
captedla TS TOMIM! we asnes Yet en tentneat en ealene York ag ah mann hdonn re Seamaawe eh 16 
* bower leaves Simple? SeTrate: sii ocx esa cts Voss ouioheng ay eciatts Mowat edeatirorasty 14 
Lower leaves pinnately divided or lobed .................... cc cece cece sees 15 

_ Leaves elliptic, finely serrate; phyllaries blackish-margined 
14. S. fastuosa 
Leaves ovate, coarsely serrate; phyllaries greyish............ 21. S. deltoidea 
_Capitula usually solitary at branch ends, with exposed bearded paleae; 
PNVIATIES dark: <2.c'emacd deorayidgcnoesananawervnedheentahaawes 20. S. auriculata 
Capitula in elongate racemes of 6 or more, with concealed unornamented 
receptacle bristles; phyllaries pale ........................5. 22. S. heteromalla 
2 Leaves Simple. Serrate sc hsvcesauira G4 ces toxnteewt ohssowe ee 39. S. candolleana 
Leaves pinmately Ciyided. 20:6 weeueebiiaicatinutge ela teuakln pees ce seskieke 17 
. Terminal leaf segment larger than lateral segments .......... 13. S. laneana 


Terminal leaf segment scarcely larger than lateral segments 
24. S. przewalskii 


. Capitula 3 or more on some ShOOts ............. 6c cece eee eee eee eens 19 
Capitula 1(—2) on each shoot (each shoot developed from a separate whorl 
OE SCHESCEE 1EAVES) nsx dct ene Pasduhes winaueven Catedae tena eeoves ee cease Whee 24 

. Leaves entire or remotely denticulate ................. cece eee eee e neers 20 
Leaves dénitate to pilindtisect:<..42.4..co.0iw kd ice ie thiddne ener eterna’ zt 

. Acaulous; leaves linear, glabrous beneath ..........-......-.:. 005: 8. S. stella 


Caulescent: leaves linear-oblanceolate, tomentose beneath 
40. S. pantlingiana 


. Leaf blades green beneath with subsessile glands and few araneous hairs 


9. S. kingii 
Leaf blades white-araneous and eglandular beneath ....................5 22 


. Acaulous: phyllaries conspicuously araneous: outer pappus bristles 


DUO Ste a is a nha eaten p ee a Bel wattle 27. S. fibrosa 
Acaulous or caulescent; phyllaries subglabrous. sparsely strigillose or spar- 


sely araneous: outer pappus absent or of + scabrid bristles............. 23 


28. S. yakla 
25. S. nimborum 
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_ Leaves entire, remotely denticulate or finely serrate ............0000000.., 25 
Leaves deeply dentate or pinnately divided ..............00000. 0 
. Upper stem, upper leaf bases and involucre with a continuous covering of 
lone whitisht landate hairs:..ccestt asta eters ease 23. S. graminifolia 
Acaulous or upper stem and upper leaves glabrous or much shorter. 
FSFE roto ee hag eigen Ne ease aes eee ea Rea aa eae 6 
_ Leaves linear, blades revolute, entire .......... 0. cece eee eee eee eee ence, 77 
Leaves linear-oblanceolate to ovate, blades flat or margin recurved and 
CLOT US he aoe Bas end La See Sod are a re Aaa ep pga tee 28 
. Leaves glabrous above, sparsely pilose beneath ....... 17. S. cf. columnaris 
Leaves covered by long, appressed, interwoven hairs ..... 18. S. cf. sericea 
> eat blades: 7-40 2 Gin sek nose sideer sess Pease eases Bad ated 29 
Basal leaf blades longer than 40mm or wider than 6mm................. 30 
. Leaves green and glabrous above ................:eeee eee 19. S. wernerioides 


Leaves greyish, glandular and sparsely araneous above 
16. S. cochlearifolia 


. Acaulous; leaves finely and closely serrate ................. 15. S. katochaete 


Plant 80—300mm: leaves subentire to remotely repand-denticulate 
41. S. hieracioides 


. Leaves green beneath and subglabrous or sparsely araneous (then achenes 


(5.5-)6.5-8mm even at anthesis) .............cc cece eee eee rete eeeee eens 32 
Leaves whitish beneath and araneous or appressed tomentose .......... 34 
. Outer pappus absent or of short scabrid bristles .......... 38. S. andersonii 


Outer pappus present, plumose, c 2-3mm shorter than inner pappus 
31. S. eriostemon 


. Outer pappus absent or of plumose bristles more than half length of inner 


PAPPUS.. H PETSISTEM Ga beieadhdyertscuthads Sey sduese ecchereeetuaereaty aes e 34 
Outer pappus of setose or very sparsely plumose, bristles less than half 
length of inner pappus, caducous at least when pressed ............-5 40 
Phyllanes: pinged ac:25 rca paca triasdynacet cones 32. S. pinnatiphylla 
Phyllaries simple, entire or outermost rarely with 1—4 linear teeth ...... 35 
. Receptacle naked or rarely with a few bristles......... 37. S. polystichoides 
Receptacle densely setose .cecis silent ale reco ig ee ee 36 
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_ Acaulous; leaf blades oblanceolate in outline, 15-90mm broad, undivided 


part often much wider towards apex .........0.. 00. ceceeecceeececeucueeecs 37 
Stems often present; leaf blades linear-elliptic to -oblong or rarely- 
oblanceolate in outline, 3~22mm broad, width of undivided part + uniform 


(LGU OUC hia a ed olatnvaps tate tt pemternts cn daira eeumeanerre sin tue 8! 38 


_Capitula always solitary; phyllaries mostly glabrous outside, sometimes 


weakly woolly towards tip; outer pappus distinct with finer and sometimes 
shorter bristles than inner pappus .................000..... eee 29. S. sughoo 
Capitula 1-7; phyllaries finely and densely scabridulous outside: pappus 
bristles overlapping but fused at base, distinct whorls not readily apparent 

28. S. yakla 


Leaves thinly araneous above or lateral lobes with 3 or more teeth 
30. S. donkiah 


Leaves not araneous above; lateral lobes with 0—1(—2) teeth ............ 39 


Leaves deeply pinnatisect; outer phyllaries linear-lanceolate, erect 

35. S. taraxacifolia 
Leaves less than 74-divided or outer phyllaries ovate with ligulate, reflexed 
appenidace. <1. 4 tir ntachacs wecamores neg uesmachataseneas 34. S. purpurascens 


Leaves crisped-pubescent and more thinly araneous above 
36a. S. leontodontoides var. leontodontoides 


Leaves subglabrous to crisped-pubescent or scabridulous above without 


BTANEOUS WAIT xd.acctuk cena te sie lonalnewtea tweed meatedeine la batinnl scams 41 
ear blades up t0:22.% 10m tuk tawerdotiey egusieeaaieceee 26. S. obscura 
Leaf blades 30-250 x 10-—40mm ......... 0. ccc ccc ccc cee eect eee eee eens 42 


Involucre 13-25mm across: upper half of outer phyllaries reflexed 
33. S. pachyneura 


Involucre 5—11mm across; outer phyllaries erect or recurved at tip ..... 43 


Leaves broadly oblanceolate to narrowly oblong-elliptic, less than 7/s-divided 
AL WIDEST DOME. crven racer ack as aia lav neseian eve nnannes 25. S. nimborum 


Leaves linear-elliptic or -oblanceolate, deeply pinnatisect throughout 
36b. S. leontodontoides var. filicifolia 


1. S. simpsoniana ( Fielding & Gardner) Lipschitz: S. sacra Edgeworth 

Plant 7-13cm with tap-root and often stout squamate elongate stolons: stems 
clavate. hollow. densely clothed above in whitish wool and woolly leaves, 
rounded at apex. Cauline leaves narrowly oblanceolate, 2-6 x 0.4—Icm, acumi- 
nate (acute), attenuate at base, denticulate to pinnatisect on upper half. lower 
ones thinly pubescent above. tomentose beneath, upper ones more woolly: apical 
leaves linear, + entire, densely woolly, purplish to dark violet. surrounding and 


1435 


187. COMPOSITAE 


sometimes interspersed among but not concealing capitula. Capitula sessile 
crowded around stem apex in inflorescence 2—5cm across. Involucre Sins 
diameter; phyllaries linear-lanceolate, + membranous, 10-13 x 1.8-2.7mm 
acuminate, woolly at least above. Receptacle setose. Corolla tube 3.7-5,3, limb 
6—-7mm including lobes 2—3mm. Achenes 3—4mm, glabrous; inner Pappus 
brownish, 9-10mm, outer scabrid, 2—-3mm, caducous. 

Bhutan: N — Upper Mo Chu (Lingshi La); Sikkim: Khungme La, Pauhunr 
Yume Samdong etc.; Chumbi: Chumbi. 3650-5400m. August—October, 

A polymorphic species; our more common form is described above. The 
Lingshi La collection and one unlocalised Cave collection from Sikkim differ 
considerably by their longer leaves, involucres to 8mm diameter, phyllaries 
11-19mm and receptacles sometimes sparsely short-setose only. 


2. S. spicata Kitamura 

Similar to S. simpsoniana, but plant 20—28cm; upper stem conical, bearing 
capitula on sides and apex, concealed by leaves and hair; leaf hair floccose: 
involucres c 5mm diameter; phyllaries to 19mm. 

Bhutan: N — Upper Mo Chu district (Lingshi La); Sikkim: Theu La. Among 
boulders, 4570—5180m. Flowers in bud in August. 


3. S. tridactyla Hook.f. 

Similar to S. simpsoniana, but plant 2.5—16cm; cauline leaves spathulate, 
oblanceolate or obcuneate, 1.5-4(-8) x 0.3-0.7cm, apically 3-7 crenately 
lobed, narrowed towards base, densely whitish or brownish lanate on both 
surfaces; involucre 3-4mm diameter; phyllaries oblong-oblanceolate, broadly 
hyaline-margined, 10-12.5 x c 2.4mm, acute, dark violet and sparsely pilose 
at apex; corolla tube 6.5—7mm, limb 6.5—7 including teeth 2.5—3.5mm; achenes 
4.5mm; inner pappus 12mm, outer |.5—-4mm. 

Bhutan: N — Upper Mo Chu district (Kangla Karchu La W), Upper Pho 
Chu district (Gyophu La), Upper Bumthang Chu district (Marlung, Pangotang. 
Waitang), Upper Kuru Chu district (Gong La): Sikkim: Lhonak, Onglakthang, 
Yume Samdong etc.; Chumbi: Chomp Lhari, Chumighata, Phari etc. Mostly 
sandy or stony screes, sometimes peaty turf, 4250-5450m. July—October. 


4.S. gossipiphora D. Don. Med: Jagoid sugpa. 

Monocarpic herb 7—-40cm from one (rarely several, fasciculate) long fleshy 
tap-roots; stem solitary, hollow, club-shaped, 1.5—5cm broad at apex, thickly 
covered above by long whitish or tawny wool borne on stem itself and basal 
part of leaves, with single opening to exterior at apex. Cauline leaves linear- 
oblanceolate, 7-16 x 0.3-3cm, acuminate, sessile, remotely denticulate to 
deeply pinnatifid with small, acuminate, entire or dentate segments rarely 
extending beyond halfway to midrib, glabrous in upper half, woolly on both 
surfaces in lower half; uppermost leaves linear, entire, extending 2—6cm above 
capitula, woolly throughout. Capitula numerous (rarely few), densely crowded 
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at stem apex. Involucre 5-—-6.5mm diameter; phyllaries chartaceous below, with 
softer, acute, dark violet, short-pubescent tips, mostly oblong, 7--10.5mm, outer- 
most ovate or triangular, shorter. Receptacle setose, bristles |-2mm. Corollas 
|2-13mm including lobes 2mm. Achenes blackish, 4.5-5mm, glabrous (?rarely 
some stalked glands above); pappus double, inner 10-13mm, outer scabrid, 
3-5mm, caducous. 

Bhutan: N - Upper Mo Chu district (Kangla Karchu La, Lingshi La), Upper 
Mangde Chu district (Saga La), Upper Bumthang Chu district ( Waitang); 
Sikkim: Bikbari, Sebu La, Yakla etc.; Chumbi: Chola, Kalaree, Upper Kangbu 
etc. On screes, hillsides in open or among shrubs, wet gullies. 3950—5000m. 
August-September. 


Three immature collections from Sikkim (Chaunrikhiang, Goecha La and 
Samiti-Chemthang, 4550—4900m) are + intermediate between S. triductyla and 
S. gossipiphora, with leaves oblanceolate-spathulate, c 4-10cm. ¢ 4—7-dentate, 
thinly lanate throughout, phyllaries tending towards either species and glabrous 
or 2glandular-stipitate achenes. Their status is unclear. 


5, S. nishiokae Kitamura 

Similar to S. gossipiphora but phyllaries narrowly oblong, 7-9mm, obtuse. 
woolly; receptacle naked, pitted; achenes minutely glandular-pilose. 

?Bhutan: Lhonack (Nishioka collection (360)). 4600m. September. 

No certain examples seen, though a specimen from Chang Kyetoyakot. 
Sikkim, 4250m may belong here. It has naked receptacles and achenes with few 
glandular hairs above. However, specimens from our area with similar achene 
hair but setose receptacles are referred to S. gossipiphora here. 


6. S. laminamaensis Kitamura 

Similar to S. gossipiphora, but plant 8—20cm: cauline leaves 3.5—10cm., deeply 
pinnatisect with linear segments (cut at least 7% to midrib) or bipinnatisect: 
receptacular paleae reduced or absent; phyllaries + oblong. thin. hyaline, 9-12 
x 1.5-3.2mm, obtuse or acute, lacerate at apex, glabrous: corolla tube 6mm. 
limb 10mm including lobes 3.2mm; outer pappus of plumose persistent bristles: 
achenes 5.5-7mm, glabrous. 

Sikkim: Goecha La, Kankola, Zongri—Bikbari etc. 4250-4900m. September. 


7.S. sp. A. Med: Sugda. 

Similar to S. gossipiphora, but plant c 7-12cm:; leaves remotely denticulate or 
sinuate-dentate, lanate-ciliate at margin, basal to 20cm. cauline 3—8cm with 
some araneous hair throughout: capitula solitary at stem apex: involucre c 
10mm diameter: phyllaries herbaceous-membranous, similar in shape, texture 
and vestiture and gradually passing into linear-lanceolate uppermost leaves. 
inner series c 10-20mm: receptacle apparently lacking bristles. 

Bhutan: N — Upper Mo Chu district (Chhew La), Upper Mangde Chu district 
(Saga La). Sandy and gravelly screes, 4700m. Flowers in bud July-August. 
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Mature flowers and fruit not seen (though short, scabrid outer Pappus appar. 
ent). This may be the taxon described from SE Tibet as S. gossipiphora subsp 
conaensis Liu. 


8. S. stella Maximowicz 

Monocarpic, acaulous. Leaves rosulate, linear, sessile, 5-10 x 0.6-1,2cm 
gradually acuminate from ovate glossy purplish base, glabrous, entire. Capitula 
5-30, crowded, subsessile, in sessile corymbose head. Involucre 5—7mm diam. 
eter; phyllaries + oblong, 9-13 x 24mm, glabrous, purplish tipped. Receptacle 
short setose. Corollas 15—20mm including lobes 4—Smm. Achenes oblong, 3mm, 
ribbed, with corona of c 5 thick stiff scales 2mm; pappus of 2 + distinct rows 
of plumose bristles partly fused at base, 15~17mm, whitish stramineous. 

Bhutan: C — Thimphu district (Daga La), N - Upper Mo Chu district 
(Tharizam Chu); Sikkim: Khangchenyao, Khora Phu, Naku Chho etc.; Chumbi: 
Kalaeree, Ta-loong, Bhutan border near Phari. On grassy hummocks in marshes 
and on boggy moorland, 4145-4880m. August-September. 


9. S. kingii C.E.C. Fischer 

Perennial herb c 3cm, viscid, thinly araneous-tomentose, hairs sometimes 
from stout bases; shoots from deep stolons, subrosulate with short branches. 
Leaves pinnatifid, linear-oblanceolate in outline, probably rather fleshy; seg- 
ments triangular (ovate), apiculate, with 0-3 minutely apiculate teeth or small 
lobes; basal leaves 4-13 x 0.8-—2cm. Capitula + crowded in terminal corymb. 
Involucre 4-7mm diameter; triangular bracts at base with small leafy appendages 
passing into ovate acuminate phyllaries, 8-11 x 3—6mm, with brown (purplish) 
scarious upper margins. Receptacle naked. Corolla c 12mm including lobes 
3.5-4mm. Pappus white, inner bristles 9-10mm, outer ones few, scabrid, 
1-4mm, caducous. 

Chumbi: Dotag, Phari, Tuna. 4400~4550m. August-September. 

Immediately north of our area some populations comprise more widely 
branched plants with more finely divided, more thickly tomentose leaves and 
obovoid, scarcely compressed, finely ribbed immature achenes with long fine 
hair. 


10. S. obvallata (DC.) Edgeworth 

Rhizomatous, 30—70cm; stems erect, pubescent at least above, surrounded at 
base by dead leaves. Lower leaves oblanceolate, 15-30 x 2-Scm, + acute. 
long-tapering to broad semi-amplexicaul petiole. dentate, puberulous (to spar- 
sely tomentose); uppermost leaves membranous, 8-15 x 3-—13cm, concave, 
loosely surrounding inflorescence, whitish or pale green. Capitula 4-11 in com- 
pact corymbs. Involucre 8—!5mm diameter; phyllaries mostly lanceolate, pur- 
plish-black, 10-20 x 2-4mm, acuminate, sparsely pubescent. Corollas 
13-17mm, including lobes 4—5.5mm. Achenes oblong, 5—6mm; pappus double. 
inner 11—14mm, outer scabrid, 3—5mm. 
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Bhutan: C - Thimphu and Tongsa districts, N -Upper Mo Chu, Upper Pho 
Chu, Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts: 
Sikkim: Lachen, Tangkar La, Thangshing etc.; Chumbi: Gautsa, Kalaeree, Phari. 
On damp screes, rocky hillsides, rich pastures, peaty soils etc., 3660--4880m. 
July-September. 


11. S. uniflora (DC.) Schultz Bipontinus 

Plant 7-65cm; stems erect, rather sparsely whitish villous above, surrounded 
at base by leaf remains. Lower leaf blades oblanceolate (to elliptic), 2.5--18 x 
|.5-4cm, + acute, attenuate (subobtuse) at base, denticulate, sparsely pubescent 
on both sides, petiole 1—15cm; mid-cauline leaves + ovate, sessile; upper ones 
dark red or purplish, membranous, + concave, barely or incompletely envelop- 
ingcapitula. Capitula 1—10(—16 elsewhere (360)), 7- 18mm diameter. corymbose. 
Phyllaries ovate to linear, 5-22 x 1-—6mm, blackish or purplish, sparsely villous. 
Corollas 13-16mm including lobes Smm. Achenes oblong. c 5mm, ribbed; 
pappus double, inner 9-12mm, outer scabrid, 5~8mm. 

Bhutan: C -— Thimphu district (Pajoding*, Shodug*, Tanga-Barshong*, 
Shodug-Barshong), Tongsa district (Padima Tso), N -Upper Mo Chu district 
(Chomp Lhari Chakan* (360), Yale La* (360), Shinkarap. Tharizam Chu), 
Upper Bumthang Chu (Domchen), Upper Kulong Chu district (Me La*): 
Darjeeling: Singalila; Sikkim: Chiya Bhanjang, Thanngu, Yume Samdong etc.:; 
Chumbi: Gautsa—Phari, Kangboo, Yatung. On open hillsides, damp peaty mea- 
dows, among scrub, in shallow streams. 3050—4550m. July~November. 

Extremely variable in habit and number of capitula. The material examined 
can be divided into two varieties: one with all capitula solitary or in heads of 
2-4(?-S) only in part of any population, with the central capitulum usually 
larger on a stouter peduncle (var. uniflora): the other with all heads of 5-10 
capitula, all small with short phyllaries (longest c 16(-19)mm). on slender 
peduncles (asterisked in the distributions given above, ?without a valid name 
but previously recorded as var. conica (Clarke) Hook.f. p.p. (80) and S. conica 
Clarke (360)). However, there were no examples among the types seen of S. 
conica Clarke except perhaps an intermediate specimen from Singalila (Clarke 
12541, K), the remaining types all being var. wniffora in the sense used here. 


12. S. hookeri Clarke 
Tufted plant 7~30cm; stems + sericeous, surrounded by leaf remains at base. 
Lower leaves linear, grass-like. 6-18 x 0.3—-0.4cm, subacute, broad sheathing 
at base, entire, revolute at margin, + glabrous above. sparsely sericeous beneath: 
upper leaves lanceolate. purplish, c 3.5-5 x 0.5-lcm, + plane, uppermost 
gradually passing into phyllaries. Capitulum solitary. Involucre 1—2cm diameter, 
sparsely sericeous; outer phyllaries herbaceous, purplish. ovate. erect, c 13 x 
8mm; inner lanceolate, c 13 x 1.5—4mm, scarious below. Corolla 11.3-15.3mm 
including lobes 2.7-4mm. Achenes (immature) obovoid, 4mm, ribbed: pappus 
double, inner subequal to corolla tube, outer 2—Smm, scabrid. 
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Bhutan: N ~ Upper Mo Chu district (Shingche La (360)), Upper Pho Chu 
district (Gyophu La); Sikkim: Chapopla, Khangchenyao, Sebu La, They La 
etc.: Chumbi: Chomp Lhari. Grassy banks, 4265-5500. July-November. 


13. S. laneana W.W. Smith 

Stems 30—90cm, whitish araneous at first, base surrounded by fibrous leaf 
remains. Lower cauline leaves lyrate, petiolate, 10—20cm, decurrent at base, 
scabrid-puberulous above, araneous beneath; segments acute or obtuse, dentate 
or denticulate; lateral segments 2-3 pairs, + ovate, 1-2.5 x 1—2cm; terminal 
segment + ovate, 4-8 x 4—6cm, often hastate or lobed; petiole partly (entirely) 
winged, sometimes dentate. Upper cauline leaves often sessile and shallowly 
pinnatifid. Capitula 3—10, tightly corymbose at stem apex, surrounded by several 
leaves. Involucre 7—-15mm diameter, phyllaries lanceolate, 5-20 x 2-4mm, 
blackish above, sparsely pilose. Receptacle densely setose. Corollas 14—20mm 
including lobes 4-Smm. Anther tails woolly. Achenes oblong, 4~Smm, obscurely 
ribbed; pappus double, inner brownish, 11—14.5mm, outer scabrid, 1.5-8mm. 
caducous. 

Sikkim: Cho La, Lagyap, Sherabthang etc. 3350—4250m. September- 
November. 

A sterile plant collected at Somana, Thimphu district, Bhutan, 4370m, also 
seems to be this species. 


14. S. fastuosa (Decaisne) Schultz Bipontinus; S. denticulata (DC.) Clarke 

Stems 40—130cm, sparsely appressed pubescent. Leaves ovate-elliptic to lan- 
ceolate, 6-15 x 1.5—S.5cm, acute or acuminate, rounded at base, shortly peti- 
oled (sessile), denticulate or finely serrate, green and subglabrous above, finely 
white appressed tomentose beneath. Capitula 1-5 at branch ends or loosely 
racemose, !—1.5mm diameter. Phyllaries ovate to lanceolate or oblong, 7-15 x 
2-S5mm, with blackish puckered margin. Paleae linear, as long as pappus, 
incurved and coloured at apex. Corolla 16mm including lobes 3mm. Achenes 
linear, 4-Smm, ribbed; pappus single, 1!—13mm. 

Bhutan: N — Upper Mo Chu district (Chusom, Ganguel ); Sikkim: Lachung. 
Trakarpo, Yak La etc.; Chumbi: Chumbi. On slopes above rivers, 2150-3670m. 
August—November. 


15. S. katochaete Maximowicz; S. katochaetoides WHandel-Mazzetti, S. 
rohmooana Marquand & Shaw 

Acaulous. Leaves rosulate; blade elliptic-oblanceolate, 2.5-8.5 x 1.5-3cm. 
acute or acuminate, narrowed into broad petiole, sharply denticulate to finely 
serrate, green, sparsely pubescent above, white-araneous beneath: leaf base 
sheathing. Capitulum solitary. Involucre 10-22mm diameter; phyllaries ovate 
to linear, 8-20 x 1.5-6mm, blackish- or black-margined, + glabrous. 
Receptacle short setose. Corollas 15—19mm including lobes 4—5mm. Achenes 
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obovoid, 4mm, ribbed; inner pappus 13—16mm, outer scabrid, |-4mm, some 
bristles deflexed over achene. 

Bhutan: C - Thimphu district (Thodum Chu, Somana); Sikkim: Chumegata, 
Lhonak; Chumbi: unlocalised (421). Among boulders on river bank and among 
rocks, 4170-4570m. August—October. 


16. S. cochlearifolia Chen & Liang 

Acaulous; rhizome branched, collars surrounded by remains of dead leaves. 
Leaves spathulate or oblanceolate, 25-40 x 3-6mm, acute, entire, glandular 
and sparsely araneous above, densely white tomentose below with prominent 
midrib; petiole 12—13mm, purplish. Capitula solitary, 8—12mm across. Involucre 
ovoid, 11mm; phyllaries 3—4-seriate, lanceolate, tawny yellowish-green, dark 
purple on margins above, sparsely araneous. Corollas purple, 15—16mm includ- 
ing lobes Smm. Anthers turning purple. Achene 1.5mm, transversely rugose. 
Pappus 2-seriate, tawny yellow, outer scabrid, 2-3mm. 

Chumbi: unlocalised (328). In meadows. 

No reliable examples seen; description above based on type description (328). 
A collection from Chholhamoo, Sikkim, 5250m, flowering in August, might be 
conspecific, but differs by its linear-elliptic leaves with few obscure teeth beneath 
the revolute margins, campanulate 16mm involucre and smooth 5mm achenes. 


17. S. cf. columnaris Handel-Mazzetti 

Acaulous, densely caespitose, with numerous complete dead leaves persisting 
and forming columns 1—2cm thick. Leaves linear, rosulate, blade 10-15 x 
Imm, acute, margins strongly revolute, glabrous above, sparsely pilose beneath, 
base sheathing, castaneous. Capitulum solitary, sessile. Involucre c 10-15mm 
diameter, phyllaries ovate. acuminate to linear-lanceolate, 12 x 1.8—4mm, 
purplish-tipped, white pilose, inner thickened and coriaceous below. Receptacle 
naked. Corollas purple, tube (?not fully developed) 4mm, limb 7mm including 
lobes 4mm. Achenes glandular-stipitate above: inner pappus brownish, c 8mm, 
outer scabrid, to 2.5mm, scabrid. 

Bhutan: N — Upper Bumthang Chu district (Tolegang). On steep open hill- 
sides, 4730m. October. 

S. columnaris was described from W Yunnan where usually plants are larger, 
capitula pedunculate, receptacles densely set with bristles c 7mm and achenes 
glabrous. The Bhutan specimens may represent a smaller form of the species, 
linked by rather intermediate plants from SE Tibet with sessile capitula, dense 
receptacle bristles c 3mm and achenes glandular-stipitate above. 


18. S. cf. sericea Chen & Liang 
Similar to the previous species, but differing by its more slender stem columns 
with only leaf bases persisting: leaf blades 10-30(—70)mm. covered by long 
appressed interwoven silvery hairs; thinner inner phyllaries: short setose recep- 
tacles; corolla claw 6.5~7mm: inner pappus c 10.5mm. 
1441 


187. COMPOSITAE 


Sikkim: Lhonak (113), Lungma Chhu; Sikkim/Tibet: Naku La: Chumb: 
locality uncertain (Dungboo collection). 4550-5200m. August. 

Similar collections from elsewhere in southern Tibet have been determined as 
S. sericea. However, the phyllaries of our plants are sparsely to densely silver. 
villous, the receptacle at least sparsely setose and the achenes glabrous, whereas 
S. sericea was described with densely brown-villous phyllaries, naked receptacle 
and densely white-villous achenes (328). Sterile specimens from Chho Lhamo. 
Sikkim, 5450m, and Donkung, Sikkim, 5250m, probably also belong here. 


19. S. wernerioides Hook.f. 

Acaulous; rosettes with crowded leaf remains. Leaf blades elliptic, 7-15 x 
2-4mm, acute, margin revolute with 2-4 small teeth on either side, green 
glabrous above, white araneous beneath; petiole briefly constricted above dilated 
brown base. Capitula solitary, sessile, 5-7mm diameter: phyllaries linear- 
lanceolate, 12 x 3mm. Corollas 8—12mm including lobes 2—4mm. Achenes 
oblong, 3mm, ribbed; inner pappus brownish, 7-9mm, outer scabrid, 
1.5-3.5mm. 

Bhutan: N — Upper Bumthang Chu ( Marlung); Sikkim: Dongkya La, Goecha 
La, Naku La etc.; Bhutan/Chumbi border: near Phari. In boulder scree and on 
glacial grit, 4400-5200m. July-September. 


20. S. auriculata (DC.) Schultz Bipontinus; S. hypoleuca DC. 

Stems 30-160cm, + glabrous. Leaves lyrate pinnatisect, 8—15(—23) x 3-8cm. 
sparsely pubescent above, pale appressed tomentose beneath, sessile or lowest 
+ petiolate, auriculate at base; segments (obtuse to) acuminate, subentire to 
remotely denticulate; lateral segments 2—3(—5) pairs, ovate to triangular, 1-3.5 
x 0.7-2cm; terminal segment + triangular, sometimes hastate. Capitula cernu- 
ous, solitary at branch ends, 2—3cm diameter. Phyllaries + lanceolate to linear. 
9-18 x 1.5—4mm, glabrous or sparsely pubescent, ciliate, purplish, outer spread- 
ing with recurved tip. Some paleae exceeding pappus, plumose. Corollas 9mm 
including lobes 3mm. Achenes obovoid, 3mm, black, 4-angled. strongly 
tubercled above: pappus single, brownish, 10mm. 

Bhutan: C — Ha district (Ha, Sele La (360)), Thimphu district (Barshong. 
Dochu La, Bela La-Paro). Bumthang district (Kyi Kyi La); Darjeeling: Phalut- 
Raman (101), Rishi La; Sikkim: Lachen, Meguthang, Phedang etc.; Chumbi: 
Chumbi, Pongling, Yatung etc. Forest margins, plantations, grassy banks, 
swamp margins, gravels etc., 3050—4550m. July—October. 


21.S. deltoidea (DC.) Schultz Bipontinus; S. /amprocarpa Forbes & Hemsley 
Stems up to 2m, whitish lanate at first. Lower leaves + ovate, 13-30 x 
6—22cm, acute, cordate or sometimes hastate at base, (bi)dentate, subglabrous 
above, white appressed tomentose beneath, petiole c 15cm, with 0-2 pairs of 
ovate to oblong leaf segments to 2.5 x 1.5cm; mid-cauline leaves 10-18 x 
7-9(-15)cm, acuminate, rounded or truncate at base. denticulate or serrate. 
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petiole to 6cm, rarely lobulate; upper leaves often sessile, lanceolate or elliptic. 
Receptacle with long, concealed bristles. Capitula cernuous, 1.5-2cm diameter, 
loosely racemose or paniculate; phyllaries mostly linear-lanceolate, 8-15 x 
|.5-3mm, sparsely pubescent, reflexed above. Corollas white or pale mauve, 
13mm including lobes 3mm. Achenes oblong, 2-3mm, with tubercled ribs; 
pappus single, whitish, 12mm. 

Bhutan: S - Chukka district (?Chasilakha (117)), Gaylegphug district (Rani 
Camp (38), Rani Camp—Tama (38)), C -Tashigang district (Pintsogong, 
Shapang), Deothang district (Keri Gompa): Darjeeling: Darjeeling, Kurseong, 
Tanglu etc.; Sikkim: Chakung, Chiya Bhanjang, Gangtok etc. Open (grassy) 
hillsides, roadside jungle, 1500—3350m. September—December. 

S. crispa Vaniot [S. deltoidea var. nivea Clarke] has been reported from 
Darjeeling or Sikkim (80), but no reliable examples were seen. It is highly 
polymorphic and sometimes quite similar to S. deltoidea, but shows at least two 
of the following differences: coarser vestiture, longer lateral lobes on basal 
leaves, more, smaller, tightly clustered capitula, ovate outer phyllaries, obtuse 
outer and middle phyllaries or corollas c 9mm. 


22. S. heteromalla (D. Don) Handel-Mazzetti; S. candicuns (DC.) Schultz 
Bipontinus 

Similar to S. auriculata but stems greyish cottony at first; leaves not auriculate; 
capitula 1-1.5cm diameter, erect, + racemose; phyllaries linear-lanceolate, 8-16 
x 1-2mm, acuminate, thinly cottony, not recurved or coloured above: paleae 
c 4mm, white, concealed; corollas 13.5mm including lobes 2mm; pappus single, 
white, 13mm. 

Darjeeling/Sikkim: Great Rangit, 7Ramom (poorly labelled Hooker collec- 
tion). In fields, 600m. March-April. 

A poor specimen from Patla Khawa, Darjeeling (Gamble 7720. K) keys out 
here, but has a very reduced corolla throat, smooth achenes and outer pappus 
of broken off bristles or short scales. It represents a distinct species of uncer- 
tain identity. 


23. S. graminifolia DC. Fig. 119b. 

Stems up to 15cm, thickly whitish lanate above, surrounded at base by dead 
leaves. Basal leaf blades linear, 7-13 x 0.1—-0.2cm, obtuse or acute. revolute at 
margin, green, glabrous above, white tomentose beneath. from dilated sheathing 
base; cauline leaves similar, broader, lanate and semi-amplexicaul at base. 
Capitulum solitary, thickly lanate. Involucre 1.5—2.5cm diameter: outer phyllar- 
ies similar to leaves: inner phyllaries linear, tapering from base, to 2 x 0.4cm. 
coriaceous below, reflexed at apex. lanate. Receptacle naked. Corollas 13mm 
including lobes 3mm. Achenes squarish, smooth, 5mm: pappus whitish, double. 
inner 13-14mm, outer scabrid, 1—4mm. 

Bhutan: N — Upper Mo/Pho Chu district (Kangla Karchu La). Upper 
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Bumthang Chu district (Marlung). In peaty turf and on open grassy slopes 
4730m. July-September. 


24. S. przewalskii Maximowicz; S. likiangensis Franchet 

Stems 20—45cm, sparsely pubescent, surrounded at base by few dead leaves 
Leaves mostly basal, runcinate-pinnatisect, narrowly elliptic in outline, 8-18 y 
2—3.5cm, subglabrous on both surfaces, lateral segments 4-5 pairs, oblong, |- 
x 0.2-0.8cm, apiculate, with 0-3 teeth, terminal segment small; cauline leaves 
fewer, similar. Capitula 6-10 in very compact terminal corymb. Involucre 
5—7mm diameter; phyllaries + lanceolate, 10-12 x 1.2-3mm, softly herbaceous 
above, blackish, pubescent. Receptacle with long bristles. Corolla c 12mm 
including lobes 3mm. Achenes oblong, 4mm, ribbed; pappus double, brownish, 
inner 8mm, outer scabrid, |—3mm. 

Bhutan: N — Upper Mangde Chu district (Passu Sepu), Upper Kuru Chu 
district (Gong La), Upper Kulong Chu district (Me La). On open stony hillsides 
and among tall herbs, 3960-—4570m. August-September. 


25. S. nimborum W.W. Smith; S. sughoo sensu F.B.I. p.p. non Clarke 

Stems 0—15cm, with fibrous leaf remains at base. Leaves usually + pinnatifid, 
broadly oblanceolate in outline; lower blades 3.5-12 x 1-3cm, scabrid- 
puberulous above, white-araneous beneath, lateral lobes 4—5 pairs, ovate- 
triangular, 3-8(-12) x 5—10(—15)mm, with few apiculate teeth; petiole 1-7cm: 
sometimes all leaves simple, dentate when lobes are very shallow and teeth and 
lobe apices are subequal. Capitula 1, sessile or pedunculate, or 2—5 in compact 
or open corymbs. Involucre 5—1l1mm across; phyllaries ovate- to linear- 
lanceolate, acuminate, subglabrous to sparsely araneous, dark-margined, inner 
ones 12—15mm. Receptacle setose. Corollas 16—18mm including lobes 4—Smm. 
Immature achenes + smooth, ribbed; pappus double, inner pale brownish, 
14mm, outer very incomplete and irregular, 2-Smm, scabrid-plumose. 

Bhutan: N — Upper Bumthang Chu district (Lhabja); Sikkim: Giaogang, Sebu 
Valley, Jelap La etc.; Chumbi: ?Lingmatang, unlocalised (421). 3050-3800m. 
September. 

A depauperate collection from Somana (Thimphu district, Bhutan) with 
corollas 12mm and one from Laya (Upper Mo Chu district, Bhutan) with leaves 
narrowly elliptic in outline and with sparse araneous hair above towards base 
of blade may belong here. A collection with leaves c 30 x 5mm has been 
recorded from Subbu Valley, Sikkim (412). 


26. S. obscura Lipschitz; S. sughoo sensu F.B.I. p.p. non Clarke, S. inconspicua 
Lipschitz non Handel-Mazzetti 

Acaulous, base surrounded by fibrous leaf remains. Leaves obovate or oblan- 
ceolate, sinuate-dentate, green, crisped-pubescent above, white-araneous 
beneath; blade to 22 x 10mm. Capitula 1(—2), sessile. Involucre 5—6mm across. 
phyllaries subglabrous, dark-tipped, outer phyllaries ovate, acuminate, inner 
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longer, linear-lanceolate, 11—13mm. Receptacle setose. Corollas 14.5--15.5mm 
including lobes 3.5—-4.5mm. Immature achenes rugose and muricate: pappus 
double, whitish, inner 11mm, outer incomplete, scabrid-plumose, c 3-5mm, 
caducous. 

Sikkim: Samdong and/or Yumthang (mixed Hooker collections), Giagong 
(374). (23650—)4900m. September. 


77. S. fibrosa W.W. Smith 

Acaulous, with many heads from stout tap-root. Leaves rosulate, runcinate- 
pinnatifid, narrowly oblong in outline, 8-12 x 2~3cm, scabrid-pubescent above, 
whitish tomentose beneath; lobes triangular; petiole 3cm. Capitula 5-12, 
crowded among leaf bases, peduncles 5—15mm. Phyllaries herbaceous, ovate 
below, long attenuate above, araneous; receptacle setose. Achenes oblong, glabr- 
ous; pappus double, inner 10mm, outer much shorter, plumose. 

Bhutan/NE Darjeeling: Kupchee. 

No specimen seen. Description from (375) and (411). 


28, S. yakla Clarke; Jurinea cooperi Anthony. Laya dialect: Mido. 

Acaulous, usually without leaf remains. Leaves shallowly to deeply pinnati- 
sect, oblanceolate in outline, 8-25 x 2-9cm, green and crisped-puberulous 
above, white-araneous beneath with scattered: lateral segments 5~7(-—10) pairs, 
+ ovate in outline, 1.5-3 x 1-2cm, simple or lobulate, dentate-apiculate. 
Capitula very briefly raised above bases of basal leaf rosette. 1-7 in compact 
subsessile corymb. Involucre 8—15(—20)mm across; phyllaries linear-lanceolate, 
erect or reflexed above, 15-28 x 2—4mm, scabridulous outside. Receptacle 
setose. Corolla 19-28mm including lobes 46mm. Achenes oblong, 3—-Smm, 
transversely muricate; pappus plumose. bristles overlapping at base and fused 
+ into 1 whorl, whitish, 18—23mm. 

Bhutan: C — Thimphu district (Somana), Tongsa district (Pele La), N - Upper 
Mo Chu district (Laya, Yale La (22)), Thimphu/Upper Mo Chu district 
(Somana-Soe); Sikkim: Changu, Gnatong, Tarkarpo, Tosa, Yakla etc.: Chumbi: 
Chubitang, Chumbi, Yatung etc. Stony peaty meadows, amongst scrub. in grass 
or bamboo on hillsides, 3300—5200m. August-October(—November). 


29. S. sughoo Clarke 

Acaulous. Leaves narrowly oblanceolate in outline, pinnately lobed. deeply 
on basal part of blade, shallowly on apical part. 10-23 x 1.5-Scm, sparsely 
pubescent above, white-araneous beneath without projecting multiseptate hairs: 
lateral lobes 4-8, + ovate. oblique, 5-20 x 7-25mm, dentate-apiculate:; petiole 
to Scm, sheathing capitulum at base. Capitulum solitary, base tightly sheathed 
by bases of all leaves. Involucre 12—20mm across; phyllaries lanceolate. 23-28 
x 5mm, apex reflexed. Receptacle bristles 3-6mm. Corolla 24mm including 
lobes 7mm. Achenes obovoid. 5mm, ribbed: pappus double. brownish, entirely 
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plumose, inner 16-20mm, outer bristles uneven, from 7mm to as long as inner 
ones. 
Sikkim: Sughoo (375), Yakla, Yampung. 3650-4880. September—November 
The true species is not described in F.B.1. , 


30. S. donkiah Springate 

Loosely to densely tufted plants, acaulous; shoots borne on short rhizomes 
crowned with marcescent leaf bases or on slender stolons with appressed scale 
leaves. Basal leaves deeply pinnatisect, narrowly oblong-elliptic or oblanceolate 
in outline, 35-c 110 x 8-—22mm; segments usually 7-10 pairs, occasionally 
alternating with large teeth, ovate-triangular to obovate in outline, with oblique 
apiculate apex and undulate margin with 0-7 broad apiculate teeth, sparsely 
covered above with multicellular, araneous-tipped hairs and sometimes with 
subsessile glands, thinly to moderately lanate below with some larger multi- 
cellular hairs and sometimes subsessile glands. Capitula solitary. Involucre 
campanulate, 8—16mm across; phyllaries imbricate, c 5-seriate, purplish above. 
apiculate, ciliate or rarely subentire, pilose above inside, glabrous to short-pilose 
above outside, sometimes with very few woolly or glandular hairs; outermost 
phyllaries ovate with tapered appendage to lanceolate, 13-14.5 x 3.5-5.5mm. 
reflexed at middle; inner phyllaries linear-lanceolate, 16-16.5 x 2-2.5mm, 
reflexed near tip; innermost as long, c 1.5mm wide, not reflexed. Receptacle 
densely setose, bristles c 6—-9mm, persistent. Corolla tube 7.5-10mm, limb 
6.7-8mm including lobes 3.7—-4.5mm. Achenes apparently smooth, with promi- 
nent corona of many narrow scales; pappus double, inner 11.5—13mm, outer 
complete, 8—1lmm. 

Sikkim: Donkiah, Chemathang; Chumbi: Lingshi La. Lateral moraine, July- 
September. 4550—5200m. 

Also flowering in November in Nepal, west of Lhonak. 


31. S. eriostemon Clarke; S. nepalensis Sprengel nom. superfl., S. chapmannii 
C.E.C. Fischer. Med: Gnodewa. Fig. 117a—d. 

Stems 0—25cm, surrounded by fibrous leaf remains at base, subglabrous or 
whitish pubescent above. Basal leaves pinnatisect, oblanceolate in outline, 5-18 
x 1—3cm, green on both faces, though paler beneath, subglabrous or crisped 
pubescent on veins especially beneath; lateral segments 4—8(—10) pairs, ovate 
and well separated to transversely oblong and slightly overlapping, 3-15 x 
3—18mm, acute or rounded, mucronate, + denticulate or toothed; cauline leaves 
few, similar, smaller. Capitulm solitary. Involucre campanulate, (6-)8—17mm 
across; phyllaries subglabrous, dark purplish-margined, outer ones ovale 
lanceolate, with upper part foliaceous, recurved, sometimes dentate towards 
apex, inner ones narrower, purplish, suberect, (9—)11—20mm. Receptacle bristles 
many, persistent, 511mm. Corolla purple, 18—23mm including lobes 3.5—6mm. 
Achenes oblong, 4-6mm, ribbed, + smooth: pappus double, brownish, inner 
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bristles 13 18mm, outer ones plumose, c 8~22, many fewer to rather more than 
the inner ones and c 2—3(-6)mm shorter. 

Bhutan: C — Thimphu district, N - Upper Mo Chu district, Upper Mangde 
Chu, Upper Bumthang Chu district and Upper Kulong Chu districts: Sikkim: 
Nathang, Tsomogo Chho, Yume Samdong etc.; Chumbi: Natu La—Champitang, 
Phari, Yatung etc. On open slopes and among dwarf rhododendrons, 3650-- 
4450m. July-October. 

An extremely variable complex. Plants in the eastern part of its range, includ- 
ing Chumbi and Bhutan, tend to have more pappus bristles (c 16 or more inner. 
cl] or more outer) and longer phyllaries and pappus, but vary considerably in 
stem and leaf characters. They have been distinguished as S. chapmannii. Four 
divergent collections with leaves sparsely araneous and sessile-glandular beneath 
are also referred here: from Thanggu (Sikkim) with broadly oblanceolate, lyrate- 
pinnatifid cauline leaves; from Yampung and Zongri (both Sikkim) with nar- 
rower, scarcely foliaceous phyllaries and achenes to 8mm; from Thimphu 
(Bhutan) with very few short receptacle bristles only. 


32. S. pinnatiphylla Grierson & Springate 

Acaulous or subacaulous. Leaves interruptedly pinnate, elliptic in outline, 
7-14.5 x 2.5—3.5mm; principal leaflets 5-10 pairs, ovate to obovate or oblong 
in outline, 7-15 x 5—12mm, bearing c 7-9 coarse, irregular, mucronulate teeth, 
green above and very sparsely crisped-puberulous, with small multiseptate hairs 
with mostly obsolete araneous tips, whitish tomentose beneath; alternating 
minor lobes usually 1- or 3-toothed, up to 3 x 3mm, absent from some leaves: 
leaflets towards leaf apex sometimes joined by narrow strip of lamina. Capitulum 
solitary. Involucre 15~20mm across, 4—5-seriate; outer phyllaries c 19-25 x 
4-8mm, with oblong-lanceolate, coriaceous, entire base sparsely puberulous on 
back and foliaceous, pinnatifid, reflexed limb puberulous on back and sparsely 
so on face, with c 6-8 pairs of segments triangular below, linear above. up to 
4mm; inner phyllaries c 25-28 x 2—4mm with a longer, narrower base and 
shorter limb and lateral segments. Receptacle bristles numerous, linear. 3mm. 
Corolla tube 13-14mm, limb 8—8.5mm including lobes 4.5-Smm. Achenes + 
ribbed, rugulose; pappus brownish, double, inner series 15mm, outer plumose, 
8~9mm. 

Bhutan: C — Tongsa district (Taktse La). Alpine grassy pastures. 4730m. 
August. 

Known only from type collection. 


33. S. pachyneura Franchet; S. kunthiana Clarke var. major Hook.f.. S. bodinieri 

Léveillé 
Stems 0-30cm. sparsely pubescent, usually surrounded with fibrous leaf 
remains at base. Leaves deeply pinnatisect throughout, oblanceolate in outline. 
6-36 x 1.5—4em. green and sparsely pubescent above, white-araneous beneath: 
lateral lobes 7-10 pairs, + ovate to oblong in outline, 6-20 x 3—I5mm, coarsely 
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toothed to pinnatifid, teeth/lobules apiculate. Capitula solitary. Involucre 
13—-25mm across; phyllaries with prominent dark purple margins and recurved 
mostly green tips, outer ones ovate, long acuminate, inner ones linear-lanceolate 
17-23mm. Receptacle short setose. Corollas 15-23mm including lobes 56mm, 
Achenes oblong 3—4mm, finely transversely wrinkled, squarish; pappus double, 
brownish, inner bristles 16—18mm, plumose with conspicuous long hairs mostly 
2—3mm, outer bristles scabrid, 1—Smm. 

Bhutan: N — Upper Mo Chu district (Tharizam Chu), Upper Kulong Chu 
district (Shingbe); Sikkim: Chakung Chhu, Yeumthang, Yakla etc.; Chumbi: 
Chomo Lhari, Guptende La. Open grassy hillsides, 3650-4880m. July- 
September. 


34. S. purpurascens Chen & Liang 

Plant c 5cm; stem erect, pubescent, surrounded by leaf remains at base. Leaves 
rosulate, linear, runcinate, 40-90 x 3-8mm, glabrous above, densely white 
tomentose beneath except on midrib; lobes 6—8 pairs, narrowly triangular, 
mucronate, margins entire, revolute. Capitula solitary, 22mm across. Involucre 
broad campanulate or globose; phyllaries 4-seriate, outer ovate-lanceolate, 
13-14 x 4mm, coriaceous, reflexed, glabrous, inner linear, scarious, purplish 
above, 17 x 2mm, serrulate, mucronate. Receptacle bristles 2mm. Corollas 
18mm including lobes 4-Smm. Anthers sky blue. Achenes cylindric, 2mm, 
brown, smooth; pappus 2-seriate, yellowish, inner 12mm, outer shorter, appar- 
ently plumose. 

Chumbi: unlocalised (328). Among shrubs on slopes, 4200m. 

Description above based on original description (328) and illustration in 
(421). Two collections from Upper Mo Chu district, N Bhutan, key out here, 
but differ in several characters: from Yale La on unstable scree at 4780m, 
flowering in October, with leaves 12cm, thinly tomentose, c 4 pairs of leaf lobes 
each often bearing a small tooth on the outer margin, inner pappus 9mm, outer 
pappus complete, plumose, 7mm; from Laya among rocks on steep slope at 
4450m, flowering in September, with leaf blades 35 x 5mm, remotely dentate, 
inner pappus 11.5mm, outer pappus + complete, plumose, 6.5mm. Their ident- 
ity is uncertain. 


35. S. taraxacifolia (Royle) DC.; S. taraxacifolia var. depressa Hook.f., S. caespt- 
tosa (DC.) Schultz Bipontinus var. depressa (Hook.f.) Lipschitz 

Stems 0-28cm, usually densely tufted with each sheath of senesced leaf bases 
surrounding several shoots. Leaves deeply pinnatisect, linear in outline 30-150 
x 3-25mm, subglabrous above, white araneous beneath; lateral lobes 5-12 
pairs, triangular to oblong, usually retrose, sometimes spreading, 1—13mm. 
mucronate, entire or bearing | tooth. Capitulum solitary. Involucre 6-12mm 
diameter; phyllaries mostly linear-lanceolate, subglabrous or outer sparsely 
araneous, inner 16—20mm. Corollas 18—22mm including lobes 4—6mm. Achenes 
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smooth, ribbed; pappus double, brownish, inner bristles 14-17mm, outer ones 
sparsely plumose, C 7-9mm, rarely apparently absent. 

Bhutan: C - Ha district (Kang La—Ha), Thimphu district (Barshong, 
Pajoding, Somana), Punakha district (Punakha), Bumthang district (Rudong 
La), N- Upper Mo Chu district (Shingche La); Sikkim: Kaukola, Patang La, 
Tankar La etc.; Chumbi: Yatung. On open stony soil, peat turf, boggy moorland, 
3350-4880m. July—October. 


36. S. leontodontoides (DC.) Schultz Bipontinus 

Tufted, with fibrous leaf remains at base. Leaves pinnatisect, white tomentose 
beneath. Capitulum solitary. Phyllaries imbricate, at least outer sparsely arane- 
ous above. Receptacle setose. Pappus double, brownish, outer bristles scabrid, 
short, caducous. 

Two very distinct geographically isolated varieties in our area, but almost 
intergrading elsewhere. 


a. var. leontodontoides; S. kunthiana Clarke var. kunthiana sensu F.B.I. 

Acaulous. Leaves linear-elliptic or -oblanceolate in outline, 30-80 x 4—11mm, 
densely pubescent and more sparsely araneous above; lateral lobes c 5—8 pairs, 
triangular to broadly ovate, sometimes oblique, not overlapping, |.2-3.5 x 
3-6mm, apiculate, margin often strongly revolute, with 0-2 shallow, minutely 
apiculate teeth. Involucre 8—12mm diameter: phyllaries scarcely reflexed above. 
outer ones ovate, long acuminate, inner ones linear-lanceolate, c 10-12mm., 
sometimes subglabrous, ciliolate or entire. Receptacle bristles c 2mm. Corollas 
14-17mm including lobes 4-S5mm. Immature achenes rugose, angular: inner 
pappus bristles 11mm, outer ones 2—3mm, caducous. 

Chumbi: Phari, Tang La. 4250-4570m. August-September. 

Another collection from Phari, flowering in July, differing by its leaf blades 
broadly oblanceolate in outline, c 20 x 7mm, probably belongs here. 


b. var. filicifolia (Hook.f.) Handel-Mazzetti; S. kunthiana Clarke var. filicifolia 
Hook.f, 

Stems 0-12cm, tufted, with leaf remains at base. Basal leaves linear-elliptic 
or -oblanceolate in outline, deeply pinnatisect, 70-230 x 10-23mm. sparsely 
pubescent and non-araneous above, white tomentose beneath; lobes c 13-24 
pairs, narrowly triangular to oblong-oblanceolate, 5—13mm, entire or with | 
well-developed lobule, rarely with second tooth as well. Capitulum solitary. 
Involucre 6-10mm diameter; phyllaries erect, apiculate. outer ones often 
recurved at tip, inner ones linear-lanceolate, 16-19mm. Receptacle bristles 
2.5-4.5mm. Corollas 17—19mm including lobes 4.5—-S5mm. Achenes rugose (375): 
Inner pappus bristles 14—-16mm, outer ones 2—-4mm. 

Sikkim: Gnatong, Onglakthang, Yakla, Yome Samdong, Zongri. 3950- 
4250m. September-November. 
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37. S. polystichoides Hook.f. 

Stems 0-8cm. Leaves deeply pinnatisect or pinnate, narrowly oblanceolate to 
linear, 40-130 x 2—12mm, dark green glabrous above, white araneous beneath: 
lateral segments 8-18 pairs, subquadrate, 2.5-6 x 3-6mm, with few apiculate 
teeth. Capitulum solitary. Involucre 5—10mm across; phyllaries narrowly lanceo. 
late, erect, glabrous to sparsely araneous, inner ones 14—17mm. Receptacle 
naked, rarely few bristles present. Corollas 15—18mm including lobes 4—5mm. 
Achenes oblong, 3mm, often wrinkled, angular; pappus brownish, single, 
11—14mm, rarely some short plumose outer bristles present. 

Bhutan: N — Upper Mo Chu district (Lingshi La and Singche La): Sikkim: 
Lachen, Samdong, Yumthang etc. On margins of streams, 4000—4730m. July- 
September. 


38. S. andersonii Clarke 

Stems 0-12cm, densely covered with leaf remains at base. Leaves linear in 
outline, dentate or shallowly pinnatifid, 2-11 x 0.4—-1.2cm, with 3~7 pairs of 
narrow acuminate teeth, subglabrous on both surfaces, sometimes glaucous 
beneath. Capitulum solitary. Involucre 6—13mm diameter; phyllaries ovate, 
acuminate to linear, 12-18 x 2—5mm, subglabrous, outer with purplish or dark 
violet recurved tips. Receptacle with rather few short caducous bristles. Corollas 
19-21mm including lobes 45mm. Achenes oblong, 4mm, wrinkled, angular; 
inner pappus brownish, sometimes purplish at either end, 13—16mm; outer 
pappus absent or of 1-2 very short scabrid bristles. 

Sikkim: Chakung Chhu, Changu, Yampung etc.; Chumbi: without localities 
(421). In peaty meadows and among low rhododendrons, 3350—4265m. June- 
October. 

S. flavovirens Chen & Liang has also been described from Chumbi. From the 
type description and an illustration (421), it seems very similar to S. andersonii. 
but may differ by the sparsely strigose hair above its leaves and more complete 
outer pappus. 


39. S. candolleana (DC.) Schultz Bipontinus 

Stems 60-—100cm, narrowly winged, thinly puberulous. Cauline leaves nar- 
rowly ovate-elliptic, 7-16 x 2.5—6cm, acuminate, narrowed and decurrent at 
base, remotely denticulate or finely dentate, sparsely puberulous or minutely 
scabridulous above, sparsely araneous beneath. Capitula 10-20 in dense terminal 
corymb, usually in axillary corymbs as well. Involucre c 5mm diameter; phyllar- 
ies obovate, acuminate to narrowly oblong or oblanceolate, acute or obtuse. 
5-10 x 1.5-2.5mm, dark violet at apex, outer ones sparsely araneous. Corollas 
¢ 11.5mm including lobes 4mm. Achenes oblanceolate, 5mm, glabrous, some- 
what compressed: pappus double, brownish, inner series c 8.5mm, outer series 
2—4.5mm, scabrid, caducous. 

Bhutan: C — Ha/Thimphu district (Chile La (360)): Sikkim: Lachen, Lachung 
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Valley (375), Thanggu, Yumthang, Zemu (113). 3550-3650m. August 
September. 

The specimens from Thanggu and Yumthang are described above, the one 
irom Lachen is probably conspecific but differs considerably by its much nar- 
rower, more prominently decurrent leaves with thicker hair beneath and imma- 
ture capitula with caudate outer phyllaries. 

An unlocalised record of S. parviflora (Poiret) DC. from Chumbi (421), a 
similar but otherwise geographically isolated species, may refer to S. cundolleana. 

S. piptathera Edgeworth has been reported from Sikkim without locality 
(101), but no examples were seen from our area. It differs from S. candolleana 
by its semi-amplexicaul, non-decurrent leaf bases. 


40. S. pantlingiana W.W. Smith 

Stems 20-30cm, glabrous, surrounded at base by fibrous leaf remains. Basal 
leaves linear-oblanceolate, c 15 x Icm, acuminate, narrowed to + distinct 
petiole below, entire or very remotely denticulate, glabrous above, white tomen- 
tose beneath; cauline leaves similar, sessile, semi-amplexicaul at base. Capitula 
2-10, loosely corymbose. Involucre c 5mm diameter; phyllaries ovate to lanceo- 
late, c 10-15mm, acuminate, sparsely araneous. Corollas 16.5mm_ including 
lobes 4.5mm. Achenes oblong, slightly angular. Pappus double, inner 12mm, 
outer scabrid, 4mm. 

Sikkim: Yakthang, Tallum Samdong. 3650m. September—October. 


41.S. hieracioides Hook.f. 

Plant 8-30cm; stems white pilose, base surrounded by leaf remains. Leaves 
mainly basal, subacute (to acuminate), apiculate, obscurely remote denticulate 
and usually densely pilose at margins, sparsely pilose on both surfaces: basal 
leaves petiolate, ovate or elliptic, 5-13 x 1.5—3cm, obtuse to long attenuate at 
base, petiole to 8cm, usually broadly channelled: cauline leaves (1—)3(-4), 
(sub)sessile. Peduncle dilated upwards; capitula solitary, 1-1.5cm diameter. 
Phyllaries ovate to lanceolate, 12-20 x 2-6mm, acuminate, blackish, partly 
pilose. Corollas 20-24mm, including lobes 56mm. Achenes oblong. 3-4mm, 
ribbed; pappus double, inner almost reaching base of corolla lobes. outer 
3-7mm, scabrid. 

Bhutan: N — Upper Mo Chu district (Lingshi); Sikkim: Chugya. Dotha. 

Teyjep La etc. Among rocks and scrub, 3650-4570m. July-September. 
_S. glanduligera Schultz Bipontinus has been collected near Kamba Dzong. 
immediately north of Sikkim. It would key out here. but differs by its linear- 
oblanceolate leaves with dense glandular hair on both faces of blade, the basal 
ones 50 x 4-200 x 15mm, cottony inside sheathing base. 


8. HEMISTEPTIA Fischer & Meyer 
Similar to Saussurea but annual: midrib of median phyllaries bearing an erect 


crest below apex: corolla tubular, limb narrow, deeply S-lobed: achenes oblong. 
1451 


187, COMPOSITAE 


distinctly 15-ribbed, areole slightly oblique; outer pappus of few, minute, scat. 
tered, persistent but fragile scales usually present, inner of 15 plumose hairs 
connate at base, deciduous. 


1. H. lyrata (Bunge) Fischer & Meyer; Saussurea affinis Sprengel 

Stems c 25cm, finely and sparsely greyish araneous. Leaves lyrate-pinnatisect. 
oblanceolate in outline, to 10cm, sparsely pubescent above, greyish araneous 
beneath; segments acute, subentire to serrate or sublobulate; terminal segment 
+ ovate, to 25 x 20mm; lateral segments 2—5 pairs, obovate to oblong, to 20 
x 12mm. Capitula loosely corymbose. Involucre 5—9mm diameter; phyllaries 
ovate (outer) to linear-lanceolate (inner), 2-10 x 1—2mm; receptacle scales 
many, linear, 1.5—2.5mm. Corollas rose-purplish; tube to 4mm; throat 0.8mm: 
lobes to 2mm. Outer pappus 0.1—0.2mm; inner pappus to 6mm, white. 

Bhutan: C — Thimphu district (Paro, Thimphu—Chimakothi). In fields, 2250- 
2300m. May-June. 


9. TRICHOLEPIS DC. 


Perennial herbs. Leaves simple or lobed, alternate. Capitula solitary at branch 
ends, discoid. Involucre campanulate; phyllaries numerous in many series, very 
narrow with long recurved hair-like points. Receptacle convex, with many fine 
linear scales. Flowers bisexual, slender. Corollas white or yellow (in our species). 
Filaments shortly pubescent, anther bases caudate, tails dentate-lacerate. Style 
branches linear, slender. Achenes slightly compressed, deeply wrinkled, hilum 
lateral near base. Pappus many-seriate, capillary, persistent. 


1. T. furcata DC. Fig. 119c. 

Stems 60—260cm, minutely scabrid-puberulous or glabrescent. Leaves elliptic 
to lanceolate, usually simple, 5-15 x 1!-4.5cm, acuminate, tapered at base, 
subsessile, finely serrate, upper surface minutely scabrid, pale tomentose beneath. 
Involucre 1—2cm across; phyllaries blackish, very narrow, 5-25 x 0.]~1.2mm. 
barbellate; receptacle scales c 8—10mm. Corolla tube 7.5—8.5mm; throat scarcely 
dilated, 7.5-8.5mm:; lobes 5—6.5mm. Achenes oblong-obovoid, c 6mm, pale. 
glabrous. Pappus white, to 19mm. 

Bhutan: C — Thimphu district (Motithang, Paro), Punakha-Tongsa districts 
(Pele La (360)), Mongar district (Khinay Lhakang), Tashigang district (Balfi): 
Sikkim: Cheungthang, Lachung etc.; Chumbi: upper Chumbi Valley. Fields and 
dry hillsides, 1525—-3650m. August-November. 


10. CENTAUREA L. 


Our cultivated plant an annual herb. Leaves simple. alternate. Involucre 
campanulate: phyllaries several-seriate, imbricate with scarious apical 
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appendages. Receptacle flat, bearing scales deeply divided into linear segments. 
Outer flowers enlarged, sterile; corolla funnel-shaped, outcurved, usually with 
7 lobes. Inner flowers bisexual; corolla tubular-campanulate, 5-lobed; filaments 
glabrous, anther bases shortly caudate; style branches short, swollen at base. 
Achenes glabrous, laterally compressed, apex truncate, hilum large, lateral near 
base. Pappus several-seriate, narrowly scaly. 


1.C. cyanus L. Eng: Cornflower. 

Stems 15—50(—80)cm, branched, sparsely araneous. Leaves sessile, sparsely 
araneous above, pale tomentose beneath; lowest ones lyrate, usually withered 
at flowering time; cauline ones narrowly lanceolate, 4-7 x 0.2—0.3cm, acumi- 
nate, usually with 1—3 subulate teeth on each side, upper ones entire. Involucre 
c lcm across; phyllaries oblong-lanceolate, 3-14 x 1—2.5mm, including lacerate 
scarious apical appendage; receptacle scales to 6mm. Corollas blue; outer ones 
25 x 12mm; inner corolla tube 7mm, throat 2.5mm, lobes linear, 4mm. Achenes 
obovoid, 3.5mm; pappus scales 0.8—3mm, brownish. 

Bhutan: S — Phuntsholing district (Phuntsholing), 250m. February. 

Cultivated in gardens. Native of Europe and Middle East. 


LACTUCEAE 


11. CREPIS L. 


Our species a perennial subscapose herb. Leaves runcinate-pinnatifid. Capitula 
ligulate, few, at first in 1-3 compact heads, eventually long-pedunculate. 
Involucre campanulate, 2-seriate: outer phyllaries ovate to ovate-lanceolate; 
inner phyllaries linear-lanceolate, much longer. Ligules exceeding tube, yellow. 
Style branches slender. Achenes not beaked, narrowly ellipsoid, subcompressed, 
finely + equally ribbed. Pappus capillary. white. free, + persistent. 


1. C. tibetica Babcock 

Plant 30-50cm, from horizontal or oblique rhizome. Leaves sparsely hairy; 
blade 3.5-7 x 0.5-1.5cm, acute or obtuse. with up to 5 pairs of small lateral 
segments, tapering into petiole 1.5—Scm. Scapes several. sparsely pubescent at 
base, glabrous above, bearing 2-5 capitula, rarely with 1 reduced leaf and 
branch near base: peduncles densely dark hairy. Involucre 3—4.5mm diameter: 
phyllaries blackish, sparsely darker hairy on back: inner 8-10mm. Corolla tube 
3-4mm, ligule 6-7.7 x 1.7-2mm. Achenes 4—-Smm, brownish. ¢ 10-ribbed: 
Pappus 4mm. 

Bhutan: N - Upper Mo Chu district (Lingshi) and Upper Mangde Chu/ Upper 
Bumthang Chu district (Ju La). On open hillsides, 3800—4110m. July. 
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12. YOUNGIA Cassini 


Annual or perennial herbs; stems elongate and erect, short or absent. Leaves 
broadly ovate to oblanceolate in outline, + entire or commonly lyrate or 
runcinate pinnatifid or pinnatisect. Capitula ligulate, 10-15(—30)-flowered. 
Involucres cylindrical or narrowly campanulate; outer phyllaries short, usually 
few; inner phyllaries 8-12 in | series, becoming carinate and spongy-thickened 
at base. Ligules yellow. Style branches slender, filiform. Achenes narrowly ovoid 
or oblong, not beaked, finely and unequally ribbed with 3-5 stronger often 
spiculate ribs; pappus usually persistent, finely capillary. 


1. Dwarf plants; flowering stems less than 10cm ................000000000000,. 2 
+ Plants caulescent; flowering stems more than 10cm......................... 4 


2. Leaves ovate or orbicular, margins undulate, abruptly narrowed to petiole 


1. Y. depressa 
+ Leaves oblanceolate, usually pinnatifid, base gradually tapering to 


PEHOlE ey: ita intacecca hee Dhoeaes take cocaine ud ees eauiew mess etmnacm eas 3 


3. Inner phyllaries 11-15mm in flower; peduncles up to 1.5cm; achenes 


COliMnar: tacaciscce eee ees ee oak ie eet 2. Y. simulatrix 
+ Inner phyllaries 8mm in flower; peduncles up to 5cm achenes contracted at 

OUR ENS! ccs toh susy dsr casy nana deoawuynbraies oesbad ade debsits 3. Y. gracilipes 
4. Annuals; inner phyllaries 4—4.5mm in flower ................. 6. Y. japonica 
+ Perennials; inner phyllaries 6—11.5mm in flower ................ceeee eee 5 
5. Capitula in narrow spike-like racemes or panicles ......... 4. Y. racemifera 
+ “Capitula: + lOOSEly COLrYMUOSC i fess ask dadcads onc a nda nearer et aeehgaalens 6 
6. Stems leafy; pappus sooty (en masse) ..................08- 5. Y. stebbinsiana 
+ Stems naked; pappus dirty white.......... 7. Y. silhetensis subsp. bhutanica 


1. Y. depressa (Hook.f. & Thomson) Babcock & Stebbins; Crepis depressa 
Hook.f. & Thomson, Lactuca cooperi Anthony. Fig. 120a—b. 

Rosulate acaulescent perennial from stout tap-root. Leaves oblong, ovate or 
orbicular; blade 1.5—5 x 1—4cm, obtuse, rounded or weakly cordate at base. 
entire or obscurely dentate, rarely lobulate-dentate, sparsely pubescent at junc- 
tion with petiole; petiole to Scm, pubescent. Capitula numerous, clustered on 
top of leaves, c 15-flowered; peduncles 3-10mm, densely pubescent. Involucre 





Fic. 120. Compositae: Lactuceae. a—b, Youngia depressu: a, habit (x 7/4); b. achene (x 6). c-d. 
Soroseris hookeriana: c, habit (x 74), d. achene (x 6). e-g, Chaetoseris macrantha: e, lower 
leaf (x 4); f. inflorescence (x 73); g. achene (x 6). Drawn by Margaret Tebbs. 
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cylindrical, 3-Smm diameter, green or crimson; outer phyllaries lanceolate, ¢ 
5mm; inner ones 7-8, narrowly oblong-lanceolate, 12-16mm, sparsely 
pubescent. Corolla tube 8-10.5mm, exceeding ligule; ligule 7-10 x 1.7-2mm, 
Achenes narrowly oblong-elliptic, usually strongly compressed, sometimes 
3-angled, 6~7mm, scarcely beaked, spiculate above; pappus bristles white to 
dirty white, coarse, brittle, 10—12mm. 

Bhutan: C — Thimphu district (Paro Pass, Shanosam, Somana), N — Upper 
Mo Chu district (Gyengatang, Laya, Lingshi), Upper Mangde Chu district 
(Phage la), Upper Bumthang Chu district (Tolegang), Upper Kulong Chu 
district (Me La); Sikkim: Kupup, Lingmatang, Sherabthang etc.; Chumbi: 
Yatung, upper Chumbi Valley. Grassy slopes, 3050—4700m. August—October. 


2. Y. simulatrix (Babcock) Babcock & Stebbins; Crepis simulatrix Babcock 

Rosulate almost acaulescent perennial from deep stolons. Leaves oblanceolate 
in outline, 2-6 x 0.6—1.2cm, sinuate-denticulate to runcinate, obtuse, tapering 
to short winged petiole, glabrous or puberulous above, sparsely pubescent 
beneath. Inflorescence glabrous; flowering stems very short, branched, bracteate, 
with 4—7 capitula. Capitula 15—20-flowered. Involucres 3-Smm diameter; outer 
phyllaries + ovate, less than half as long as inner; inner ones 8-12, lanceolate, 
11—15mm. Corolla tube 5—7mm,; ligule 12-16 x 2—-3mm. Achenes + oblong, 
somewhat compressed or angular, 3.5—4mm, c |4-ribbed, spiculate throughout, 
eventually blackish; pappus 10—11mm, white or whitish. 

Sikkim: Theu La (318). 4850m. 


3. Y. gracilipes (Hook.f.) Babcock & Stebbins; Crepis gracilipes Hook.f. 

Dwarf tufted perennial to 6cm from deep stolons. Leaves almost all radical, 
crowded, pinnatisect (rarely pinnate), oblanceolate in outline, 1.5—Scm, sparsely 
pubescent on both sides; terminal segment ovate or oblong, sometimes subhast- 
ate, 0.5—1 x 0.5—0.9cm; lateral segments 3—4 pairs, rounded or triangular, to 
6 x 3mm; petiole to 2cm. Flowering stems several, 8—40mm, bracteate, tomen- 
tose, bearing 1(—4) capitula. Capitula 20—30-flowered on + tomentose ped- 
uncles. Involucres cylindrical, 2-4mm diameter; outer phyllaries c 10, + ovate, 
to 3.5mm; inner ones 8-10, narrow oblong-lanceolate, 7-9.5mm. Corolla tube 
(3-)4(-5)mm, ligule 9-10(-13.5) x 2.2-2.8mm. Achenes + narrowly oblong, 
3mm, somewhat compressed or angular, eventually blackish, spiculate through- 
out; pappus 6—8mm, whitish. 

Bhutan: C — Thimphu district (Barshong); Sikkim: Lhonak, Natu La. 3650- 
4600m. June—July. 


4. Y. racemifera (Hook.f.) Babcock & Stebbins; Crepis racemifera Hook.f. 
Perennial, 15—60cm, from short thick root-stock, + glabrous. Leaves nar- 
rowly ovate; blade 2.5-8(-11) x 1.5-3(—-8)cm, acute or acuminate, rounded to 
weakly cordate at base, sinuate dentate, often purple beneath; petiole slender, 
1.5—3.5(-8)cm, often narrowly winged above. Capitula cernuous in spicate 
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racemes Or sometimes narrow panicles. Involucres campanulate, 3-Smm diam- 
eter, outer phyllaries 8-10, ovate to lanceolate, 2-7 x Imm; inner ones 8-10, 
narrowly oblong-lanceolate, 7—-11.5mm. Corolla tube 4—-5.3mm; ligules 7.5--9 
x 23-2.8mm. Achenes (319) narrowly oblong or oblanceolate, 4.5mm, 
abruptly constricted beneath disc, with 12-14 smooth uneven ribs; pappus 8mm, 
whitish or somewhat reddish-brown. 

Bhutan: C — Thimphu district (Barshong, Dotena, Paro), Bumthang district 
(Kopup), N - Upper Mo Chu district (Laya, Lingshi, Chamsa—Kohina etc.): 
Sikkim: Thanggu, Gnatong, Thangsing etc. In broadleaf and coniferous forest, 
2300-4250m. September—October. 


5, Y. stebbinsiana Hu; Y. gracilis (Clarke) Babcock & Stebbins non Miquel, 
Crepis fuscipappa sensu F.B.1. non Thwaites 

Perennial, 15—40cm, from very short root-stock; stems usually flexuose, glabr- 
ous, Leaves oblanceolate in outline, 4-13 x 1-—3.5cm, acuminate, attenuate at 
base, coarsely dentate, subglabous above, sparsely pubescent and often purplish 
beneath, + sessile; lower leaves often more deeply divided in lower part of 
blade, pinnatifid or runcinate-pinnatisect, with 3-5 pairs of lateral segments. 
Capitula 2-8 in corymbose clusters from upper leaf axils and stem apex. 
Involucres campanulate, 3mm diameter; outer phyllaries ovate c 1mm; inner 
ones c 8, narrowly oblong-lanceolate, 7-9mm. Corollas hairy outside at throat; 
tube 2.5mm, ligule 9.5—10.5 x 3mm. Achenes (318) narrowly oblong-lanceolate, 
4mm, dark brown, gradually contracted beneath disc, with c 15 uneven, spiculate 
ribs; pappus 3.5-Smm, blackish (en masse). 

Bhutan; C — Thimphu district (Lamnakha, Paga), Punakha district 
(Tinlegang), Tongsa district (Chendebi); Sikkim: Gaigon, lower Khora, 
Thanggu etc. On grassy cliffs and among sand and gravel, 2130-3960m. July— 
August. 


6. Y. japonica (L.) DC.; Crepis japonica (L.) Bentham 

Annual, 15-80cm; stems glabrous or pubescent below. Leaves mostly basal, 
very variable, usually lyrate pinnatisect, rarely simple, 4-20 x 1.5—4cm, sparsely 
pubescent at least beneath; segments obtuse to acuminate, subentire to coarsely 
dentate; terminal segment (whole blade) + ovate: lateral segments 0-4 pairs, 
smaller, oblong to triangular. Inflorescence loosely corymbose; capitula numer- 
ous. Involucre c 1.5mm diameter; outer phyllaries c 5, ovate, c 1mm; inner ones 
¢ 8, narrowly oblong-lanceolate. 4-4.5mm. Flowers (16—)20-—25. Corolla hairy 
outside at throat; tube c 2.7mm: ligule 3-3.5 x Imm. Achenes oblong-elliptic, 
!.5-2.5mm, usually compressed, gradually contracted beneath disc, brown, with 
¢ 12 spiculate ribs; pappus 34mm, white. 

Bhutan: S — Samchi, Phuntsholing and Chukka districts, C — Thimphu, 
Punakha, Tongsa and Mongar districts, N- Upper Mo Chu district; Darjeeling: 
Darjeeling, Dumsong terai, Mongpu etc.: Sikkim: Lachen, Singtam. Weedy 
situations, 300-2500m. January-December. 
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7. Y. silhetensis (DC.) Babcock & Stebbins subsp. bhutanica Grierson & 
Springate 

(Sub)scapose perennial, 15—25cm, from short stout root-stock. Leaves oblan. 
ceolate, 8.5-25 x 2-4.5cm, acuminate, attenuate at base, remotely denticulate 
weakly undulate to dentate, often triangular lobate-dentate towards base, + 
glabrous above, sparsely pubescent on veins beneath, densely brown araneoys 
at base. Inflorescence + corymbose; scapes branched above, rarely with | 
branch from axil of reduced leaf near base, usually several together forming a 
single head. Involucre 2-3mm diameter; outer phyllaries ovate, 0.7-4 x 
0.5—0.7mm, inner phyllaries 10-13, linear-lanceolate, 6—7.2mm. Flowers 15~|9. 
Corolla tube 2.8-5mm, glabrous; ligule 7.5—9.5mm. Achenes (immature) linear- 
lanceolate, 4mm, puberulous near apex, ribs + alternately broad and narrow: 
pappus dirty white or yellow, 5mm. 

Bhutan: S — Deothang district (Narfong-Wamrung), S/C - Samchi/ 
Phuntsholing/Ha district (Torsa River). On open cliff-faces, (900—) 1200-1600m. 
April-May. 

A Griffith collection of a distinct form has been dubiously recorded for 
Sikkim. Its leaves are subentire, to 30 x 4cm, tapering to a very narrowly 
winged petiole, 5—6cm. Its origin and status within Y. silhetensis are uncertain 
(see 342a). 


13. STEBBINSIA Lipschitz 


Rosulate rhizomatous perennial herb. Stems thick, mainly subterranean with 
linear-lanceolate scale leaves. Upper leaves ovate or suborbicular, angular, 
dentate or remotely denticulate; petiole long, very rarely pinnately lobulate near 
apex. Inflorescence terminal, compact, convex, with many capitula; peduncles 
simple or branched, bracteate. Capitula ligulate, with 25—43 flowers. Outer 
phyllaries (3—)5, narrowly triangular or lower ones leaf-like; inner phyllaries 
13-19, triangular-lanceolate, fused at base. Receptacle flat (concave at margins), 
fimbrillate. Ligules yellow. Style branches linear. Achenes + oblong, terete. 
smooth, not beaked; pappus capillary, deciduous. 


1. S. umbrella (Franchet) Lipschitz; Soroseris umbrella (Franchet) Stebbins 

Stems 4—12cm. Upper leaves sparsely hirsute, blades 2-9 x 2-—7cm, obtuse, 
rounded to subcordate at base; petiole 2—6(-10)cm. Peduncles 1.2—6cm, bracts 
1 or few, small, leaf-like or lanceolate and sessile. Involucres c 10mm diameter: 
outer phyllaries 3-10mm; inner phyllaries 11-14.5mm, dull green or blackish, 
moderately hirsute. Corolla tube 5—8mm; ligule 8—10(-12)mm. Achenes 
3-4.5mm, brown or blackish: pappus 8-10mm, white, sordid or brownish, 
sometimes rufous below. 

Bhutan: N - Upper Mo Chu district (Yala/Pyala/Gilela, Lale La); Chumbi: 
Trakarpo, Phari, Chomp Lhari etc. Screes, 4000—-4900m. August-September. 
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14. SOROSERIS Stebbins 


Dwarf rosulate rhizomatous perennials; stems thick, often hollow. usually 
mostly underground. Lower leaves reduced to scales sometimes present on 
subterranean stems; upper leaves simple to pinnatisect, entire to dentate. 
Inflorescence terminal, dense, convex or elongate, bracteate, with many capitula; 
peduncles rather short, usally simple. Capitula ligulate, 4(-5)-flowered. 
Involucres cylindrical; outer phyllaries 2, linear, shorter than or exceeding inner 
ones; inner phyllaries 4, lanceolate, connate at base, inner pair with broad 
scarious margins. Receptacle concave, naked. Ligules white, yellow or purplish. 
Style branches linear. Achenes + oblong, + terete, not beaked: pappus capil- 
lary, deciduous. 


|. Scale leaves numerous; blade of upper leaves S~25mm; ligules 5.5-7mm 
1. S. pumila 
+ Scale leaves few or none; blade of upper leaves more than 25mm; ligules 
PQ Aseeo eek Cae N aS OA a see Sa OSA Saga sae eae 2 


2. Leaves shallowly to deeply pinnatifid, at least when well developed (when 
length of blade is more than 4 x width); bracts usually densely hirsute at 
least at base; inner phyllaries hirsute (very rarely subglabrous) 

2. S. hookeriana 

+ Leaves always entire or remotely sinuate-denticulate; bracts and inner phyl- 
laries glabrous or subglabrous....................000eseeeee 3. S. erysimoides 


1. S. pumila Stebbins; Crepis glomerata sensu F.B.I. p.p. non (Decaisne) 
Clarke. 

Stems 2.5-10cm, mostly subterranean; scale leaves several or numerous. 
linear-lanceolate. Upper leaves purplish, spathulate or oblanceolate. obtuse. 
tapered at base, coarsely dentate or subpinnatifid, hairy on margins and petiole 
or throughout: blade 5-25 x 3—9(-12)mm; petiole 1—Scm. Inflorescence convex: 
peduncles 2-10mm: involucre 3-4mm diameter: phyllaries purplish, white or 
brown hairy; inner phyllaries 8—10mm. Corolla 9—12.5mm: tube (3~)4.5-6.2mm, 
ligule abruptly expanded, yellow. 5.5—7mm, teeth distinctly irregular. Anthers 
dark (?violet). Pappus 8—10mm, bluish above. 

Bhutan: C — Thimphu district (Wasa La), N —- Upper Mo Chu district ( Yala: 
Pyala/Gilela), Upper Bumthang Chu district (Pangotang): Sikkim: Thanka La, 
Bikbari and Prek Chhu Valleys etc.; Chumbi: Chumolari. Ta-chey-kung: Nyam 
Jang Chu/Tibet: Cho La. On screes, 4300—4880m. July-September. 

A specimen collected immediately north of Sikkim (from Kamba Dzong) 
differs in its glabrous leaf blades, glabrous inner phyllaries fused in lower *s. 
white ligules with small regular teeth and pale (?pink) anthers. It shows more 
affinity to S. glomerata (Decaisne) Stebbins but cannot be reliably referred to 
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that species. However, S. pumila and several other species are sunk in § 
glomerata by Shih (405). 


2. S. hookeriana Stebbins; Crepis glomerata sensu F.B.I. p.p. non ( Decaisne) 
Clarke. Fig. 120c—d. 

Stems hollow, 2~-30cm exposed; scale leaves few or absent. Leaves lanceolate 
to oblanceolate or linear, 4-13 x 0.3-3.5cm, shallowly pinnatifid to deeply 
pinnatisect, at least when well developed (when length of blade is more than 4 
x width, when shorter sometimes simple, dentate), long attenuate at base: lobes 
entire (rarely with 1 broad and 2 minute teeth); petiole 0—6cm. Inflorescence 
convex or elongate (to 16cm). Bracts usually densely hirsute at least at base. 
Involucre 2-3mm diameter; inner phyllaries 8—12.5mm, hirsute (very rarely 
subglabrous), innermost 2.6-4mm wide. Corolla 12—18mm; tube 3-6.5mm: 
ligule yellow, 7-12mm, with small regular teeth. Anthers dark (very rarely 
yellowish with whole flower lacking cyanic pigments). Pappus white, sooty or 
stramineous, usually with bluish tips, 6.5—13mm. 

Bhutan: C — Ha/Thimphu district (Ha—Kangla), Thimphu district (Somana, 
Tremo), Tongsa district (Thampe La), N — Upper Mo Chu district (Laya, 
Lingshi, Yale La etc.), Upper Pho Chu district (Kanga Karchu La); Sikkim: 
Changu, Chola, Thanka La etc.; Chumbi: Trakarpo, Chomp Lhari,Yatung etc. 
Among boulders and on screes, 3650-4720m. July-September. 

Populations from NE Bhutan (Upper Kuru Chu district: Pu La and Gong 
La; Upper Kulong Chu district: Me La and Shingbe) and Sikkim/Chumbi (Natu 
La) are doubtfully referred here. They generally have closely set, abruptly 
attenuate, mucronate or hair-tipped leaf lobes with some deep lateral teeth, 
inflorescence not elongating, corolla tubes 5.5-7.8mm and rufous pappi. They 
seem intermediate with S. hirsuta (Anthony) Shih [S. gillii (S. Moore) Stebbins 
subsp. Airsuta (Anthony) Stebbins]. 

Plants with an elongate inflorescence are very distinctive. Some from Chumbi 
(and Nyalam district, Tibet) with the floriferous part of the stem 5-13 x 4.5cm 
have been described as S. teres Shih. Similar examples are distributed across 
our area, and tend to have longer leaf lobes, more prominent bracts and thicker 
crisped hair on the inflorescence but grade into forms of S. hookeriana with a 
convex inflorescence. They are provisionally retained in S. hookeriana here. 


3. S. erysimoides (Handel-Mazzetti) Shih; S. hookeriana subsp. erysimoides 
(Handel-Mazzetti) Stebbins 

Differs from S. hookeriana by its leaves always entire or remotely sinuate- 
denticulate and bracts and inner phyllaries glabrous or subglabrous. 

Bhutan: C — Thimphu district (Tremo La—Kang La), N — Upper Mo Chu 
district (Sinchu La), Upper Bumthang Chu district (Marlung, Waitang): 
Chumbi: Phari, Dotag, Gora La. Screes, 4000-—4600m. June-August. 

Few populations in our area entirely correspond with this species. Rather 
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more frequent are populations referred to S. hookeriana here, but with some 
more reduced individuals resembling S. erysimoides particularly in leaf shape. 


15. DUBYAEA DC. 


Perennial herbs. Leaves alternate, simple and repand to pinnate. Capitula 
ligulate, many-flowered, solitary at branch ends or corymbose to racemose, 
erect or pendent. Involucre campanulate, imbricate. Corollas yellow, pink or 
purplish. Style branches filiform. Achenes oblong, a little compressed, striate. 
gradually narrowed above. Pappus several-seriate, capillary. 


|, Plant to 100cm; lower leaves pinnate, upper ones long petiolate: corollas 


DUPDISD ois cir tieeeca diners cis iota eters We asdereotaieas altss 3. D. stebbinsii 
+ Plant 10-50cm; all leaves simple, denticulate to lyrate-pinnatifid, at least 
upper ones sessile; corollas yellow, rarely pink ...................cceeeeee ees 2 
2. Capitula pendulous; corollas yellow ...................cc cece eee 1. D. hispida 
+ Capitula erect; corollas pink ..................ccceeeee eee eens 2. D. cymiformis 


1. D. hispida DC.; Crepis hispida D. Don non Forsskal nom. illeg., Lactuca 
dubyaea Clarke, C. bhotanica Hutchinson, D. pteropoda Shih 

Stems 10-S0cm, hirsute at least above, borne on long slender rhizomes. 
Leaves acuminate, denticulate; lower leaves simple to lyrate-pinnatifid 
(-pinnatisect) with 1—4 pairs of rounded (angular) lateral lobes, blade lanceolate 
or oblanceolate in outline, 7-12 x 2—Scm, sessile and auriculate or on petiole 
to 15cm; upper leaves ovate to linear-lanceolate, to 10 x 4cm, sessile. 
Inflorescence + corymbose, with 1-15 capitula. Capitula (6—)8—15mm across, 
cernuous; peduncles up to 10(—20)cm, blackish hirsute. Phyllaries lanceolate, 
8-20 x 2-~5mm, blackish hirsute. Corolla tube 9mm; ligules yellow. 13 x 
2.5mm. Achenes brown, 9.5mm; pappus dirty white, 10mm. 

Bhutan: C — Ha, Thimphu, Punakha, Bumthang and Mongar districts, N - 
Upper Mo Chu, Upper Pho Chu and Upper Bumthang Chu districts; Darjeeling: 
Sandakphu—Phalut, Sandakphu-Tanglu; Sikkim: Lachung. Samdong, Jongri 
etc.; Chumbi: Yatung, Chubitang, Phari etc. Open grassy banks and forests. 
2750-4370m. July—October. 

Extremely variable in leaf and habit. Segregate species are upheld in (405). 
but could not be reliably recognised among our specimens solely on the basis 
of the key provided there to leaf shape. 


2. D. cymiformis Shih 
Similar to forms of D. hispida with lyrate-pinnatifid petiolate lower leaves, 
but capitula erect and corollas pink. Plant c 45cm; capitula c 15. 
Chumbi: without locality (405). 3200m. July. 
No specimens seen. 
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3. D. stebbinsii Ludlow 

Stems up to 100cm, + glabrous. Lower leaves pinnate, lateral segments 3. 5 
oblong, 1-3 x 0.5—2cm, terminal segment ovate-triangular 15 x 12cm, long 
acuminate, base hastate, margins repand denticulate; upper leaves similar lo 
terminal segments; petioles 1-7cm. Capitula 1-4, campanulate, ¢ 1-1.5cm 
across, cernuous; peduncles 15—25mm, + glabrous. Phyllaries ovate or oblong, 
5-16 x 3-5mm, blackish, + glabrous. Corolla tube 6-8mm; ligules reddish. 
mauve to blue-purple, 12-16 x 5mm. Achenes (immature) 4mm; pappus brown. 
ish, 8—10mm. 

Bhutan: N — Upper Kuru Chu district (Singhi Dzong). In forests and open 
hillsides, 3600m. August. 


16. TARAXACUM Weber 


Eng: Dandelion. 

Acaulescent perennial herbs with perpendicular tap-roots. Leaves basal, rosu- 
late, runcinate-pinnatifid to subentire, oblanceolate in outline. Scapes erect, 
hollow. Capitula many-flowered, ligulate. Involucres 2-seriate, inner phyllaries 
erect, linear-lanceolate, subequal; outer phyllaries shorter than inner ones. 
appressed or reflexed; phyllary tips thin, callose (thickened ), corniculate (weakly 
bifurcate) or cornute (prominently bifurcate). Flowers white to yellow or red- 
dish; outer ligules greyish or purplish-green on back. Style branches filiform. 
Achene body oblong-oblanceolate, unevenly ribbed, squamate or spinulose at 
least at apex, narrowed to an apical cone bearing a slender beak; pappus 
capillary, persistent. 

Leaves are described from flowering specimens; scapes and phyllaries meas- 
ured at anthesis. Achene beaks are probably at least 6mm long eventually, but 
were rarely fully elongated in the specimens seen. Taraxacum in our area consists 
of sexually reproducing and apomictic taxa. The latter in particular are poorly 
understood at present. Specimens not closely corresponding to the descriptions 
given here can only be identified to the appropriate section. Lawn weeds and 
other damaged specimens often produce uncharacteristic growth that cannot be 
reliably identified. Unlobed leaves are sometimes produced in summer. A speci- 
men that only bears such leaves cannot be reliably identified. 


1. Apex of all phyllaries thin, entire ............ (Sect. Ruderalia) 8. T. insigne 
+ Apex of some phyllaries callose, corniculate or cornute ..............00665 2 


2. Stigmas yellow or pale green (drying yellow, brown or grey-green), no 
phyllaries cornute; outer phyllaries with clearly defined scarious margins: 
flowering Aprile May : 42.2 cs os.8eessgednaneeesiaslicane wesles (Sect. Parvula) 3 

+ Stigmas dark green (usually drying black) or some phyllaries cornute or 
outer phyllaries immarginate (with scarious margin absent or narrow and 
indistinct); usually flowering July—October ............... (Sect. Tibetana) 4 
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3, Leaf lobes often entire; outer phyllaries 8-13 ............... 1. T. parvulum 
+ Leaf lobes always dentate or denticulate; outer phyllaries 14-19 or more 
2. T. mitalii 
4. Some phyllaries cornute................. cece eee eee 7. T. pseudostenoceras 
+ All phyllaries callose or corniculate ............. 0... cic ccc ce eee eee eee eee es 5 
5. Achenes reddish-brown ............. 00. cece ccc eceeccceeueeeeeeenvecteenenetens 6 
+. AcheneS StramINeOUs 4.02625 s4i.cki kad vw nessurasex Glaus Rodoneabeddeenwintesbes - 


6. Leaves narrow (length usually more than 6 x width), strongly runcinate; 
leaf lobes narrow, entire (very rarely with | small tooth).. 3. T. sikkimense 
+ Leaves broad (length usually less than 6 x width), weakly runcinate; leaf 
lobes broad, often sparsely dentate or denticulate ......... 5. T. eriopodum 


7. Outer phyllaries with scarious margins broad, sharply defined, whitish 
see 3. T. sikkimense 


+ Outer phyllaries immarginate or with scarious margins narrow, weakly 


defined, brownish when dry ....0%. 2150621 hock dobaavadces ddediers avatars 8 
8. No phyllaries corniculate; pollen absent .............. 6. T. cf. apargiiforme 
+ Some phyllaries corniculate; pollen present .................0c cece cence eee 9 
9. Leaf lobes broad, obtuse, never strongly retrorse .......... 5. T. eriopodum 
+ Leaf lobes narrow, acute, often stongly retrorse ............ 4. T. tibetanum 


Sect. Parvula Handel-Mazzetti 
Phyllaries green or olive-green, with clearly defined scarious margins, callose 
or corniculate. Stigmas yellow to pale green. Achene stramineous, body gradu- 


ally constricted into cone. Pappus white. 


1. T. parvulum DC.; 7. officinale Wiggers var. parvulum (DC.) Hook.f. sensu 
F.B.I. p.p., T. himalaicum Soest. Fig. 121a—b. 

Leaves 35-90 x 8—13mm:; lateral segments (1—)3-—5 pairs, entire, with 1 tooth 
or 1-3 denticles. Scapes 30-80mm. Involucres 7mm diameter. Outer phyllaries 
8—-11(-13), 4-7 x 1.4-2.8mm, callose: inner phyllaries 9-15mm, callose. 
Stigmas yellowish. Achene body narrow. very weakly spinulose at apex: body 
and cone 3.8-Smm; beak 6mm; pappus 6—7mm. 

Bhutan: C — Thimphu district (Drugye Dzong): Sikkim: Chiya Bhanjang. In 
short grass, 2300-3150m. April-May. 

The specimens from our area belong to a group of apomicts of uncertain 
status that can only be provisionally included in 7. parvulum sensu lato (356). 
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although they have also been described as T. himalaicum fm. kuluense Soest. A 
population from Ha, 2750m, collected at an early stage of development, Was 
described as T. bhutanicum Soest. It differs from the specimens cited above by 
its consistently denticulate leaf lobes, larger capitula and anthers usually lacking 
pollen, but the material cannot be adequately evaluated or described. 


2. T. mitalii Soest. Fig. 121c—e. 

Leaves 40-85 x 6-20mm,; lateral segments 2-4 pairs, entire, with 1-2 narrow 
teeth from a broad base or 1-3 denticles. Scapes 16-55mm. Involucres 7-||mm 
diameter. Outer phyllaries 14-19 or more, 4-8 x 1.2—2.5mm, callose: inner 
phyllaries 9.7-15mm, callose or slightly corniculate. Stigmas greyish-green, 
Achene body squamate-spinulose above; body and cone 4.5-—4.7mm: beak 
7—-8.5mm; pappus 5—5.S5mm. 

Sikkim: Tonglu, Singalilla Ridge; Chumbi: Pipitang. 3050-3500m. April-May, 


SEcT. Tibetana Soest 

Phyllaries green, olive-green or almost black, with scarious margin clearly or 
weakly defined or absent, callose, corniculate or cornute. Stigmas pale green to 
dark green. Achene stramineous or reddish, body abruptly constricted into cone. 
Pappus white or dirty white. 


3. T. sikkimense Handel-Mazzetti; 7. officinale Wiggers sensu F.B.I. pvp. 
Fig. 121f-g. 

Leaves deeply incised, 50-130 x 7—13mm; lateral segments 3—S pairs, narrow, 
strongly retrorse, entire (very rarely with 1-2 denticles). Scapes 60-90mm. 
Involucres 6—10mm diameter. Phyllaries olive-green, eventually drying dark 
brown, callose or corniculate; outer phyllaries 12-17, 4.5-6.7 x 1-2.7mm, 
obscurely bordered; inner phyllaries 10—-12mm. Stigmas dark green. Achene 
body reddish-brown, prominently spinulose on main ribs above; body and cone 
c 4.2mm; pappus dirty white, 5.5—6mm. 

Sikkim: Lachen; Chumbi: Lingshi La. 3650—4250m. July. 

Several further summer-flowering collections from Sikkim and Chumbi some- 
what resemble this species. Those differing in leaf shape, outer phyllaries with 
more sharply defined paler broader margins, lighter stigmas or stramineous 
achenes can only be identified to sect. Tibetana. Vigorous specimens from Tungu 
(Sikkim) with less prominently lobed leaves to 210 x 22mm, exceeded by the 
scapes and larger capitula may be referred to JT. sikkimense sensu lato 
(Fig. 121h-1). 





Fic. 121. Compositae: Lactuceae. a—r, leaves of Taraxacum species (x 2): a-b, T. parvulum: 
c-e, T. mitalii, f-g, T. sikkimense; h-i, T. sikkimense sensu lato from Tungu (Sikkim): J. t: 
tibetanum:. k-m, T. cf. apargiiforme: n-o, T. eriopodum: p—q. T. pseudostenoceras: t, T. signe. 
s—u, T. eriopodum: s, habit (x 2); t, flower (x 1%): u, achene (x 14). Drawn by Chen Yo-Jiun. 


1464 


(4 


PRR ¢ Ng 





1465 


187. COMPOSITAE 


4. T. tibetanum Handel-Mazetti; T. officinale Wiggers sensu F.B.1. p.p. Fig. 121j 

Leaves moderately or deeply incised, 55-80 x 10—14mm; lateral segments 
(2-)3-5 pairs, attenuate, entire to dentate-lobulate. Scapes exceeding leaves 
Involucres 10-12mm diameter. Phyllaries dark, eventually drying almost black. 
mostly corniculate; outer phyllaries c 15-20, 7.5-11 x 1.5-3.5mm, immarginate: 
inner phyllaries 13—14mm. Stigmas dark green. Achene body stramineous, spinu. 
lose above; body and cone c 4.2mm; beak darker; pappus 5.5—6mm. 

Sikkim: unlocalised (Hooker collection between 3350m and 5500m), 


5. T. eriopodum DC.; T. officinale Wiggers var. eriopodum Hook.f., T. wartij 
Hook.f. Fig. 121n—o, s—u. 

Leaves shallowly or moderately lobed, 55—110(-190) x 13~-30(-40)mm: 
lateral lobes 2-4 pairs, triangular, usually obtuse, entire to sparsely dentate. 
Scapes 50-110mm. Involucres (5—)7—11mm diameter. Phyllaries callose or cor- 
niculate; outer phyllaries 16-24, usually all recurved, dark green suffused purple, 
drying blackish, 5.5—7.5 x 1.5—2.8mm, immarginate; inner phyllaries olive- 
green, eventually drying brownish, 11.5—13mm. Stigmas dark green. Achene 
body reddish-brown or stramineous, spinulose above; body and cone 
4.2-5.5mm; beak 6mm; pappus dirty white, 5-7mm. 

Bhutan: C — Ha district (Damthang, Ha—Chile La), Thimphu district 
(Barshong, Motithang, Pajoding), N — Upper Mo Chu district (Singche La, 
Zambuthang, Laya), Upper Bumthang Chu district (Domchen, Pangotang): 
Sikkim: Tsomgo, Nathang, Natu La; Chumbi: Chumbi. Pasture, grassy banks, 
3000—4250m. July—October. 


6. T. cf. apargiiforme Dahlstedt. Fig. 121k—m. 

Leaves usually deeply incised, 60-120 x 12-26mm; lateral segments (3-)4-7 
pairs, narrow, + oblong, retrorse, usually sparsely dentate at base or between 
lobes. Scapes 60—130mm. Involucres 8--11mm diameter. Phyllaries callose; outer 
phyllaries 15-20, dark green, 4.5—7.5mm x 1.2—3mm, immarginate; inner phyl- 
laries olive-green, 11—-13mm. Stigmas dark green. Achene body stramineous. 
weakly spinulose above; body and cone 4.2—4.7mm; beak 6mm; pappus white. 
5.5mm. 

Nyam Jang Chu: Cho La. On open grassy alp, 3960m. August. 

This collection differs from typical T. apargiiforme of NW Sichuan only by 
its lack of pollen. 


7. T. pseudostenoceras Soest. Fig. 121 p—q. 

Leaves deeply incised, 45-70 x c 10mm; lateral segments 5-6 pairs, + 
lanceolate, strongly retrorse, entire or 1-dentate between lobes. Scapes 
(60—-)80-90mm. Involucres 7-8mm diameter. Phyllaries eventually drying black: 
outer phyllaries 20-25, 4.5-7.5mm x 1.2-3mm, with broad, clear margins, 
cornute; inner phyllaries c 11mm, corniculate. Achene body stramineous. 
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prominently spinulose on ribs above, body and cone 4.7mm; beak 6mm: pappus 


white, 7.5mm. 
Sikkim/E Nepal: unlocalised (Hooker collection between 3350m and 5500m). 


Sect. Ruderalia Kirschner, Ollgaard & Stépanek 
Introduced weedy section distinguished by their entire, thin phyllary tips. 


8. T. insigne Wiinstedt & Jessen. Fig. 12I1r. 

Leaves deeply incised, 80-180 x 20—45mm: lateral segments (3-)5-6( 7) 
pairs, mostly triangular, spreading, usually with several narrow teeth. Scapes 
150-200mm. Involucres 12—13mm diameter. Phyllaries thin and unlobed at 
apex; outer phyllaries 13-14, reflexed, 10-12 x 2.3—3.3mm; inner phyllaries c 
13-15mm. Stigma pale green. Achene body + stramineous, weakly spinulose 
and somewhat abruptly contracted above; body and cone 3.5—4.2mm; beak to 
7mm; pappus white, 7mm. 

Darjeeling: Darjeeling. Grassy fields and roadsides, 2120-2140m. May. 

Introduced from Europe. Plants described from specimens cultivated from 
Darjeeling seed, achene described from European material. 


17. IXERIS Cassini 


Our species an annual glabrous herb; stems erect or spreading. Leaves oblong 
to linear and entire to remotely dentate or oblanceolate in outline and deeply 
pinnatisect with 4—5 pairs of linear segments; basal leaves petiolate (sometimes 
absent at flowering): cauline leaves sessile, sagittate-auriculate. Inflorescence of 
|~many sub-umbellate heads of few capitula. Capitula ligulate, small. Involucres 
narrow, cylindrical, 2-seriate, inner phyllaries subequal with much smaller. 
ovate, calyculate outer ones. Flowers up to c 19-27. Ligule yellow. Style 
branches linear. Achenes prominently and + equally 10-winged, narrowed into 
slender beak; pappus simple, of numerous capillary hairs. 


1. 1. polycephala Cassini; Lactuca polycephala (Cassini) Clarke 

Stems to 45cm. Lowest leaves oblong-lanceolate with slender petiole to linear 
with poorly defined petiole, to 13 x lcm, entire or with few slender teeth 
especially below, or deeply pinnatisect, to 110 x 35mm, with entire, linear 
lobes. Cauline leaves lanceolate to linear, 3-13 x 0.3-1.5em, acuminate, sessile. 
sagittate-auriculate (auricles to 2cm), margins more often entire. Involucres 
2-3mm diameter; outer phyllaries 5—6, ovate, c 0.8mm, acuminate: inner phyllar- 
ies 7-8, linear-lanceolate, 5—6mm in flower (6—7mm in fruit). Flowers 19-27. 
Corolla tube 2~3.5mm: ligules 3.5—4 x 1.4mm. Achene body 2—2.5mm, reddish- 
brown, beak 1.5mm: pappus 3.5mm, white. 

Bhutan: S — Samchi district (Buduni), C — Punakha district (Samtengang— 
Choojom (71)): Darjeeling: Rangit, subtropical zone (Hooker collection): W 
Bengal Duars: unlocalised (Haines collection). Wheat-fields etc., ¢ 300—1500m. 
October—April. 

1467 


187. COMPOSITAE 


Pinnatisect basal leaves seen only on the (immature) specimen from Budunj 
on which the stem has scarcely begun to develop but apparently bore unlobed 
cauline leaves (except the sagittate base). It can probably be referred to fm. 
dissecta (Makino) Ohwi, which is treated as a distinct species by Shih (405), 
Some other collections lack basal leaves. 


18. IXERIDIUM (A. Gray) Tzvelev 


Perennial glabrous herbs; stems usually erect. Leaves simple or hastately or 
sagittately 3-lobed, entire, denticulate or sparsely slender-toothed, sessile to long 
petiolate. Capitula ligulate, in loose corymbs or panicles. Involucres cylindrical, 
2-seriate. Flowers 5—18. Ligules yellow. Style branches linear. Achenes somewhat 
compressed, equally 10-ribbed, narrowed into slender beak, scabridulous: 
pappus simple, of numerous capillary hairs, white or yellowish. 


1. Most leaves petiolate and prominently sagittate or hastate; petioles winged 


BOVE piieerdtia tices fae winata a Sah Geet) eo atcnaerdobiaa pated a iAbaD a iit 3. I. sagittarioides 
+ Most or all leaves sessile; if present, petiolate leaves simple, with slender 
LINWINGEU PEULOleS qo enkeces sce.ctt Srnec hh ad Pha ve sensei eh brane ead nin 2 


2. Involucres 4.5—5mm (to 6.5mm in fruit); capitula 5—6-flowered 
1. I. beauverdianum 
+ Involucres 7mm (8mm in fruit); capitula (8—)10—11-flowered .. 2. I. gracile 


1. I. beauverdianum (Léveillé) Springate; Lactuca gracilis sensu F.B.I. p.p. non 
DC., [xeris makinoana (Kitamura) Kitamura. Fig. 122e—g. 

Stems usually erect, 15—60cm. Petiolate basal leaves sometimes present, nar- 
rowly oblong-elliptic, to 140 x 1.6cm, acuminate, attenuate at base, often with 
a few slender teeth on lower blade and petiole; petiole slender, to 4cm. Cauline 
leaves sessile, linear-lanceolate, 3-11(—16) x 0.2—1.5(-2)cm, acuminate, base 
rounded, semi-amplexicaul and often with few slender teeth. Intermediate leaves 
with broadly winged, entire or coarsely toothed petioles sometimes present near 
base of stem. Inflorescence of divaricate corymbose heads. Involucres c Imm 
across; outer phyllaries 3(—4), ovate, c 0.4mm; inner phyllaries 5-6, linear- 
lanceolate, 4.5—5mm in flower (to 6.5mm in fruit). Flowers 5-6. Corolla tube 
2.5~3mm, ligule 2.5-3 x Imm. Achene body 2.5mm, pale brown, beak 0.8mm. 
pappus 3.5mm, yellowish. 

Bhutan: C — Thimphu district (Motithang, Paga, Thimphu etc.), Punakha 
district (Tashi Choling (73), Tinlegang (73), Wangdu Phodrang-Nahi etc.). 
Tongsa district (Shemgang, Pele La), Mongar district (Challi); Darjeeling: 
Darjeeling, Labha. Forest roadsides, field margins, grassy slopes and among 
dry rocks, 1150—2450m. March—August. 
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2. 1. gracile (DC.) Pak & Kawano; Lactuca gracilis DC., Ixeris gracilis (DC.) 
Stebbins 

Similar to . beauverdianum but involucre c 1.8mm across; outer phyllaries c 
6: inner phyllaries 7—8, in flower 7mm (in fruit 8mm); flowers (8—-)10-11; ligule 
6 x 2.2mm; achenes c 4.5mm (including beak). 

Bhutan: C — Punakha district (Gon Chungang-Punakha (71)), Bhutan: 
unlocalised (Griffith collection). 1600m. May. 


3. I. sagittarioides (Clarke) Pak & Kawano; Lactuca sagittarioides Clarke, Ixeris 
sagittarioides (Clarke) Stebbins 

Plant erect, 20—40cm, usually branched from base. Most leaves basal, nar- 
rowly triangular, acute or subacute, prominently sagittate or hastate, entire or 
distantly denticulate; blade 2~8 x 1.5—5(—8.5)cm; petiole 2.5-8(—13)cm, winged 
above. Cauline leaves very few or none, narrowly oblong or linear-lanceolate, 
very weakly lobed or simple, sessile or with short broad petiole, soon passing 
into scale-like, ovate, acuminate bracts. Inflorescence loosely corymbose. 
Involucres 2~3mm across; outer phyllaries 5-6, 2-5.5 x c Imm, inner ones 
10-12, linear-lanceolate, 8mm. Flowers c 14-18. Corolla tube 3.5mm; ligule 8 
x 2mm. Achenes narrowly ovoid, 3.5mm including beak 1mm; pappus white, 
inner series 4mm, irregular outer series to 0.2mm present. 

Bhutan: C — Punakha district (Ratsoo—Samtengang (71)), Mongar district 
(Khinay Lhakang), Tashigang district (Kanglung). Dry mountainside, 1800- 
2000m. March-April. 

Exceptional in its leaf shape and white pappus with minute outer series. 
Transfer to Mycelis as M. sagittarioides (Clarke) Sennikov has recently been 
proposed. 


19. MULGEDIUM Cassini 


Perennial herbs; roots tuberous or slender; stems erect or + absent. Leaves 
entire, toothed or pinnatifid. Capitula ligulate, 1-20(—30) in open racemes or 
panicles. Involucres campanulate, usually narrow. Corolla sometimes hairy 
outside at throat: ligules pale mauve to blue or violet (?rarely yellow), exceeding 
tube. style branches linear. Achene body ellipsoid, compressed, with 3—7 weak 
ribs on each side, gradually tapering to a long beak: pappus single, capillary, 
white, dirty white or somewhat brownish. 


|. Lower leaves often pinnatifid; upper leaves usually entire: ligules 6-7mm 
1. M. lessertianum 


+ All leaves dentate or denticulate: ligules 13.5-15mm .... 2. M. bracteatum 


1. M. lessertianum DC.: Lactuca lessertiana (DC.) Clarke 
Perennial with evident tuberous root, 3-30cm, subglabrous to sparsely hirsute: 
stems erect or + absent. Basal leaves crowded. oblanceolate, 2.5—11(-18) x 


1469 


187. COMPOSITAE 


0.5-2.3cm, obtuse or acute, gradually tapering into a winged petiole, entire. 
dentate or pinnatifid; upper leaves reduced, sessile, narrowly oblong or lanceo- 
late, acute, usually entire. Inflorescence loosely racemose, of 1—10(—25) capitula, 
Involucres 5—7(—10)mm diameter; phyllaries lanceolate, green (often black when 
dried ), subglabrous to densely hirsute below; inner phyllaries 9-12mm in flower 
to 17mm in fruit. Corolla sometimes hairy outside at throat; tube 5—7mm:; ligule 
6-7 x 1.7mm, blue or purple (one collection described as yellow). Achene 
4--6mm, dark brown, 3—5-ribbed on each side; beak pale above, 5—6mm: pappus 
57mm, white, dirty white or somewhat brownish. 

Bhutan: N — Upper Mo Chu district (Lingshi); Sikkim: Chakung Chu, 
Onglakthang, Yakla etc.; Chumbi: Phari, Gyong. On sandy loam, screes and 
amongst scrub, 3960-5100m. August-September. 


2. M. bracteatum (Clarke) Shih; Lactuca bracteata Clarke. Fig. 122a—b. 

Perennial, (20—)30—80cm; roots slender; stems erect, hirsute. Leaves obovate- 
elliptic, 3.5-11 x 1—4cm, acuminate, narrowed and semi-amplexicaul at base, 
dentate or denticulate, sparsely pubescent. Inflorescence sparse, racemose or 
paniculate, with prominent ovate (lanceolate), acuminate, denticulate bracts; 
capitula usually 10-20. Involucre 5-9mm diameter; phyllaries lanceolate, pur- 
plish; inner phyllaries 10—-13(—16)mm in flower. Corolla tube 5—8mn, ligule 
13.5-15 x 2.5-3mm, pale mauve to blue or violet. Achene narrowly ellipsoid, 
5.5mm, pale brown, 3—7-ribbed on each side; beak 4mm, brownish; pappus 
7mm, white. 

Bhutan: C — Thimphu district (Barshong, Chapcha, Dotena etc.), Thimphu 
district (Tashiling, Rukubji), N — Upper Mo Chu district (Gasa); Sikkim: 
Lachung, Tsomogo, Yumthang etc.; Chumbi: Amo Chu, upper Chumbi Valley, 
Yatung. In forest, on stony slopes and among scrub, 2130—3650m. 
September—October. 


20. LACTUCA L. 


Annual, biennial or ?perennial herbs, glabrous to sparsely crisped-hairy or 
slightly hispidulous. Lower leaves simple to bipinnatifid, sessile or petiolate: 
upper leaves sessile, auriculate or sagittate. Inflorescence cymose, corymbose or 
paniculate. Involucres narrowly campanulate, 2- to several-seriate, dilated below 
in fruit. Corolla tube hairy above, ligule yellow to blue or purplish. Style 
branches linear. Achenes obovoid or ellipsoid, compressed, ribs 3-7 on each 





Fic. 122. Compositae: Lactuceae. a—b, Mu/gedium bracteatunr: a. apex of flowering shoot (x *). 
b, achene. c—d, Sonchus wightianus subsp. wightianus: c, apex of flowering shoot (x 73): d, 
achene (x 6). e-g. Ixeridium beauverdianum: e, apex of flowering shoot (x 7%): f. capitulum 
(x 4): g, achene (x 6). h-i, Cephalorrhynchus macrorhizus: h, apex of flowering shoot (x *): 
i, achene (x 6). Drawn by Margaret Tebbs. 
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side, rather gradually tapering to a long slender beak; pappus single, capillary 
white or nearly white. 


1. All leaves linear or lower leaves pinnatisect with linear segments 
3. L. dolichophylla 


+ At least lower leaves or leaf segments much broader ...................... 2 
2. Annual to 50cm; lower leaves pinnatifid to bipinnatifid ...... 1. L. dissecta 
+ Biennial 60—100cm; lower leaves simple .....................0005. 2. L. sativa 


1. L. dissecta D. Don 

Annual, branched above or from base, 9—50cm, subglabrous or sparsely 
crisped-hairy, sometimes densely hairy at stem base. Lower leaves pinnatifid to 
bipinnatifid, often lyrate, petiolate, 3-12 x 0.7—3cm; lobes and rachis dentate: 
upper leaves narrowly oblong-lanceolate, sessile, 2-5 x 0.3—0.5cm, acute, with 
acute auricles at base, entire. Inflorescence cymose, sparsely to much-branched. 
Involucres 1.5-2mm diameter, 2-seriate; outer phyllaries (4—)7-—8, ovate, to 
2.3mm; inner phyllaries oblong-lanceolate, 4.5—5.5mm in flower (to 10mm in 
fruit). Flowers 20-25. Corolla tube 2mm; ligule 4 x 1mm, pale yellowish-green, 
pale lilac to blue. Achene body obovoid, 2.3—-3 x Imm, pale brown, 3-ribbed 
on each side, muricate; beak c 4.5mm, pale; pappus 3—4mm, whitish. 

Bhutan: C — Thimphu district (Tanalum Bridge), Tashigang district (near 
Tashigang (117)); Darjeeling: Darjeeling, Badamtam. Weed of tea gardens etc., 
850—2000m. April-June. 


2. L. sativa L. Eng: Lettuce. 

Biennial, glabrous; stem simple, erect, 60(—100)cm. Leaves obovate or elliptic, 
obtuse or acute, entire or denticulate, often shallowly lobed below; lower leaves 
rosulate, 3-18 x 1.5—10cm, tapered to usually truncate base; upper leaves 
reduced, auriculate, semi-amplexicaul. Inflorescence usually a large dense 
corymb. Involucres 3mm diameter; phyllaries imbricate, ovate to lanceolate, 
2-8 x 1.5-2.5mm. Flowers 20—30. Corolla tube 3—Smm; ligule 6 x 1.5mm, 
yellow, sometimes with some mauve. Achene body ellipsoid, 45mm, brown, 
closely 5—7-ribbed on each side, sometimes sparsely hispid at apex; beak c 4mm, 
pale; pappus 4mm, white. 

Bhutan: unlocalised (341). Cultivated as salad vegetable. 

No specimens seen from our area. Description from plants cultivated else- 
where in N India. 


3. L. dolichophylla Kitamura; L. longifolia DC. non Michaux 

Herb with stout tap-root; stems erect, simple. Upper leaves linear, to 22 x 
1.5cm, acuminate, sessile, sagittate at base with narrow lobes, glabrous. Lower 
leaves similar or deeply pinnatisect with slender, entire segments, hispidulous. 
Capitula in open terminal panicle. Involucre 2.7~3.5mm diameter; phyllaries 
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weakly imbricate, inner ones 8-9, lanceolate, c 9.5mm. Flowers c 17. Corolla 
tube 4.5—5.5mm, densely hairy at top; ligule 11—12.5 x 2-2.7mm, pale blue or 
lavender. Achenes oblanceolate, compressed, with broad thick wing and 3~5 
shallow ribs on each face, c 4.5 x 1.1mm; beak filiform, 2.5-4.5mm; pappus 
white, c 4.5mm. 

W Bengal Duars: Buxa (229). Open rocky slopes, 850m. September—October. 

No specimens seen from our area. Description based on specimens from 
Nepal and NW India. 


21. PTEROCYPSELA Shih 


Glabrous annual. Leaves linear-lanceolate, acuminate, base tapering, auricu- 
late, margin entire. Capitula in elongate racemose panicles; involucres 2-seriate; 
outer phyllaries ovate; inner phyllaries oblong. Flowers 10-20. Corollas densely 
hairy outside at throat; ligule blue. Style branches linear. Achenes oblong- 
obovate, compressed, acuminate, with thin broad wing as wide as body and 
single midrib; beak slender; pappus single, capillary, dirty white. 


1. P. indica (L.) Shih; Lactuca brevirostris Champion 

Plant 0.6—1.5m. Leaves 12-30 x 1—2.5cm. Involucres 3—4mm diameter; inner 
phyllaries c 9-10mm in flower. Corolla tube 7-8mm; ligule 8-10 x 1.5mm. 
Achenes 5 x 2mm; beak 1mm; pappus 7mm. 

Darjeeling: Rangit Valley (80, 329). 

The only reports from Himalaya. Description based on (329). Specimens 
with leaves sparsely dentate, capitula with up to 30 flowers and ligules pale 
yellow inside (80) occur in NE India. 


22. CICERBITA Wallroth 


Straggling or decumbent perennials, glabrous or partly hirsute. Leaves simple 
or pinnate with 1(—3) pairs of lateral leaflets: petiole broadly winged at least 
towards base. Inflorescences lax, racemose or paniculate, of few to many capit- 
ula, from upper stem. Involucres cylindric, 2-seriate: outer phyllaries 3-6 phylls; 
inner phyllaries 5. Flowers 5. Corolla hairy outside at throat: ligule exceeding 
tube, pale mauve or purplish. Style branches linear. Achenes oblong-elliptic, 
rather compressed, weakly several-ribbed on each face. without beak: pappus 
double, white, capillary: inner series long: outer series c 0.1mm. 


1. C. violifolia (Decaisne) Beauverd: Prenanthes violifolia Decaisne, P. sikki- 
mensis Hook.f., C. sikkimensis (Hook.f.) Shih 

Plant glabrous or with few large pellucid hairs at top of petiole and beneath 
leaves; stems 60-100cm. Leaves 4-20cm, blade or terminal leaflet triangular 
(rarely ovate), 2.5-5(-10) x 2-4(-7)cm, subacute, base truncate, hastate, 
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sagittate or cordate, margins subentire to undulate-dentate; petiole slender, 
channelled to broadly winged towards base, sometimes with 1(—3) pairs of + 
oblong lateral leaflets to 5 x 1.7cm. Inflorescences from stem apex and upper 
leaf axils, + forming a single open panicle. Involucre c 2.5mm diameter; outer 
phyllaries (3-)4(-5) with 1-2 overlapping bracts immediately below (4-6 in 
total); inner phyllaries narrowly oblong-lanceolate, 10—13(-16)mm, glabrous. 
Corolla tube 5—7mm; ligule (8—)10-13 x (1.5—)3—3.5mm, pale mauve or pur- 
plish. Achenes 5.5—7mm, weakly several-ribbed on each face; pappus 7-8mm. 

Bhutan: C — Thimphu district (Barshong, Hinglai La-Tsalimarphe), Tongsa 
district (Rinchen Chu), Tashigang district (Rocha Chu), N — Upper Kuru Chu 
(Singhi); Sikkim: Kankola, Lachen; Nyam Jang Chu: Pangchen. Open meadows, 
forests and scrub jungle, 2300m—3600m. August-November. 

The plants from our area are taller and much more variable in leaf form than 
those of western Himalaya and are often separated as C. sikkimensis (Hook.f.) 
Shih. A record from Thimphu district, 300m (117) with inappropriate descrip- 
tion requires confirmation. A species of Cicerbita from Meghalaya has been 
described as Prenanthes hookeri Hook.f., distinguished from C. violifolia by its 
more numerous hairs, thicker upper leaves with simple blades exceeding the 
broadly winged petioles and at least 5 outer phyllaries with several similar bracts 
immediately below. A poor unlocalised specimen from Bhutan (Griffith collec- 
tion) might belong with it, though the leaves have few hairs. 


23. CEPHALORRHYNCHUS Boissier 


Perennial herbs, glabrous or hirsute in part; root tuberous; stems weak, 
scrambling or trailing. Leaves pinnatifid or pinnate with 2-6 pairs of lateral 
segments, rarely simple, sessile or petiolate, sometimes auriculate, entire or 
toothed. Capitula few, in small terminal and axillary clusters. Involucre 2-seriate; 
phyllaries sometimes ciliate or stiffly hirsute on back. Flowers c 10. Corollas 
densely hairy outside around throat; ligule exceeding tube, mauve, purple or 
blue. Style branches linear. Achene oblong-ellipsoid, little compressed, fine- 
ribbed, with marginal pair scarcely more prominent, finely scabrid, with slender 
beak shorter than body; pappus double, white, inner series of many long 
capillary bristles; outer series c 0.1mm. 


1. C. macrorrhizus (Royle) Tuisl; Lactuca macrorrhiza (Royle) Hook.f., Cicerbita 
macrorrhiza (Royle) Beauverd. Sha: Karnpaati. Fig. 122h-. 

Plant glabrous except some phyllaries; stems 30—75cm. Leaves usually pinnate. 
rarely simple; terminal leaflet (entire blade) ovate or 3-lobed, 1.5—7 x 0.7-4.5cm, 
obtuse, abruptly rounded or cordate at base, entire or shallowly and distantly 
toothed; lateral leaflets 2-6 pairs, oblong, 3-30 x 3-18mm; petiole slender, to 
110mm, sometimes with base winged and auriculate. Involucres 3—5mm diam- 
eter; phyllaries glabrous or sparsely hirsute on the back: outer phyllaries ovate 
to lanceolate; inner phyllaries linear-oblong, 10.5—13mm in flower. Flowers ¢ 
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g-|], mauve, purple, or blue. Corolla tube 5—6mm; ligule 9-14 x 2.5-3.5mm. 
Achenes c 5.8-9mm including beak, dark brown or dark grey; inner pappus 
8mm. 

Bhutan: N — Upper Mo Chu district (Laya), Upper Bumthang Chu district 
(Pangotang); Sikkim: unlocalised (Elwes, Cunningham collections); Chumbi: 
Chumbi. On banks and in rock-crevices, 2750—3650m. August-September. 

An April-flowering collection from Khinay Lhakang, Mongar district, 
Bhutan, with very immature fruit (Ludlow, Sherriff & Hicks 20144, BM, E) 
seems to be an undescribed species of this genus. It differs from C. muacrorrhizus 
by its narrow, always pinnatifid, non-lyrate, sessile, auriculate leaves with acumi- 
nate lobes and teeth and by its densely hairy peduncles. 


24. CHAETOSERIS Shih 


Perennial herbs; root tuberous; stems erect. Leaves simple, pinnatifid. pinnate 
or bipinnatisect, sessile or petiolate, sometimes auriculate, entire or toothed. 
Inflorescence terminal, racemose, paniculate or thyrsoid; capitula 2—many. 
Involucre several-seriate; phyllaries entire or ciliate, glabrous or stiffly hirsute 
on back. Flowers numerous. Corollas hairy outside around throat; ligule shorter 
or much longer than tube, mauve or reddish-purple to blue. Style branches 
linear. Achene body + ellipsoid, at least weakly compressed, with 3-7 ribs on 
each face, broad thick to rather thin margin and distinct stout or slender beak; 
ribs and margins finely scabrid; pappus double, white or dirty white, of capillary 
hairs; inner series numerous, long; outer series to 0.15mm. 

Two species are described below: a dubiously localised collection from 
Darjeeling/Sikkim (20r E Nepal) with all capitula in bud (Hooker s.n., K) 
apparently represents a further species of Chaetoseris found also in W and NE 
Nepal and ?SE Tibet. Its lower leaves are bipinnatisect, inflorescence racemose 
to narrowly thyrsoid and phyllaries eciliate, finely papillose outside and coarsely 
hirsute on the keel and its achene beak slender, c 4mm. It is either conspecific 
with specimens from Kashmir described as Lactuca decipiens Clarke var. multi- 
fida Hook.f. (none seen) or it is unnamed. However, it is neither Lactuca in the 
restricted sense used here nor is it obviously a variety of Clarke's species. 

Specimens from Ritang and Samtengang. Punakha district, Bhutan, 2300m 
(Cooper 2030, E: Cooper 2357, E, BM) comprise another, ?new species. dis- 
tinguished by its pinnasect lower cauline leaves, narrowly oblanceolate in outline 
with 4-6 pairs of leaflets. 5 flowers per capitulum., corolla tubes 8-10mm and 
ligules c 8.5mm. 


1. Phyllaries ciliate: ligules (9-10) 21-26mm ................- 1. C. macrantha 
+  Phyllaries eciliate: ligules 5mm .............0..00e0ceee eee e eee ees 2. C. cyanea 
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1. C. macrantha (Clarke) Shih; Lactuca macrantha Clarke, Cicerbita macrantha 
(Clarke) Beauverd. Fig. |20e—g. 

Plant 45—100cm, sparsely pubescent. Leaves pinnatifid, 12-45 x 4-12cm, 
acute, margins dentate with apiculate teeth; lateral segments 3-6 pairs, oblong- 
triangular, acute; terminal segment triangular; basal leaves dissected almost to 
rachis, long petiolate; cauline leaves sessile, with broad, auriculate, stem-clasping 
base. Inflorescence terminal, loose, racemose or paniclulate, of few capitula, 
Involucres greenish-brown, 7—10mm diameter; phyllaries ovate to lanceolate, 
coarsely pale-ciliate; inner phyllaries 14-19mm in flower. Flowers numerous. 
Corolla tube 8-10mm; ligule blue (sometimes lavender), 21-26 x 4.5-5Smm. 
Achenes ellipsoid, 5.5—6mm, with c 5 finely scabrid ribs on each face, tapering 
gradually into a thick beak; beak 2—2.5mm; pappus dirty white, 8mm. 

Bhutan: C - Ha _ district (Damthang-Sharithang), Thimphu district 
(Barshong, Pajoding, Paro etc.), N —- Upper Mo Chu (Tharizam Chu), Upper 
Mangde Chu (Dur Chutsen, Worthang), Upper Bumthang Chu (Marlung, 
Tolegang), Upper Kulong Chu district (Me La); Darjeeling: Sabargam; Sikkim: 
Chomnagu, Phalut, Singalila etc.; Chumbi: Gowsar, Trakarpa—Yatung. Alpine 
turf, rocky hillsides, meadows, clearings in forest, by streams, 2600-4250m. 
June—October. 

A further specimen from Worthang (Ludlow, Sherriff & Hicks 17308, BM), 
of uncertain status, approaches C. cyanea in its mostly simple upper leaves, 
narrow, few (c 15)-flowered capitula, phyllaries with reduced cilia and dorsal 
hair and short ligules (9-10mm). 


2. C. cyanea (D. Don) Shih; ?Lactuca hastata DC., Cicerbita cyanea (D. Don) 
Beauverd 

Plant 35—100cm, sparsely pubescent. Median leaves usually simple, rarely 
weakly pinnatifid or pinnate; blade or terminal segment triangular or ovate, 
often hastate, 4.5-10(-18) x 3-7(—1l)cm, acuminate, truncate or cordate at 
base, dentate or denticulate; lateral leaflets 2~3 pairs, ovate, acute, to 4 x 2cm; 
petiole usually narrowly winged, to 7(—11)cm; lower leaves simple and petiolate 
or pinnatifid and sessile with up to 6 pairs of lateral segments. Inflorescence of 
1 (several) racemose panicles at stem apex. Involucres 4—-S5mm diameter; phyl- 
laries ovate to narrowly oblong-lanceolate, dark-tipped, eciliate; outer ones 
glabrous or sparsely pale hirsute on back: inner ones !10—13mm in flower. 
glabrous. Flowers 15-35. Corolla tube 7mm; ligules 5 x 1.7mm, purplish-red 
to dark purple or blue. Achene dark brown; body oblong-ellipsoid, 4mm, 
3-ribbed on each face; beak slender, 3mm; pappus white, 7mm. 

Bhutan: C — Thimphu district (Paro (117), Shingkarap); Darjeeling: Goom. 
Senchal, Tanglu etc.; Sikkim: Chiya Bhanjang, Lachung. On grassy banks, 
among trees, 2150—3350m. September-November. 

Shih (405) segregates plants with reduced vestiture comparable with that of 
most or all of our plants as Chaetoseris hastata (DC.) Shih. 
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25. STENOSERIS Shih 


Erect annual or biennial, often puberulous. Leaves simple or pinnate with 
|-2 pairs of lateral segments, petiolate. Inflorescence terminal, paniculate, often 
narrow and elongate. Capitula ligulate. Involucres narrowly cylindric, 2-seriate; 
outer phyllaries ovate, short; inner phyllaries and flowers 3(—4). Corolla hairy 
outside at throat; ligule shorter than tube, deep red or mauve. Style branches 
linear. Achene body + oblong, compressed, mid-brown, c 5-ribbed on each 
side, with broad, thick margin; beak distinct, thick; pappus capillary, dull 
yellowish-white, with minute outer series. 


1. S. graciliflora (DC.) Shih; Lactuca graciliflora DC., L. rostrata auct. non 
(Blume) Kuntze 

Plant 60—200cm. Terminal leaf segments or entire blade + triangular or 
3-lobed, (3.5-)5—7(-10) x (2-)3.5-6(—8)cm, acuminate, cordate to attenuate 
at base, dentate; lateral segments elliptic, up to 5 x 2cm, acuminate, subsessile: 
petiole slender, to 9cm. Involucres !mm diameter with 3 inner phyllaries and 
flowers involucre 1.5mm diameter (with 4 inner phyllaries and flowers consist- 
ently on one specimen,); phyllaries often purplish, minutely papillate and 
bearded at apex; inner phyllaries linear-oblong, 7.5-9.5mm. Corolla tube 7.5mm, 
ligule 4.5-5 x 1.8mm. Achene body 4.5—-6mm, brown; beak 0.5-1.2mm, brown- 
ish; inner pappus 7mm, outer pappus c 0.1mm. 

Bhutan: C — Thimphu district (Shingkarap, Tanga—Barshong (359)), Punakha 
district (Wangdu Phodrang), Bumthang district (Shimitang), N -— Upper 
Bumthang Chu district (Kopub), Upper Mo Chu district (Gasa—Pari La); 
Darjeeling: Kalipokhri, Senchul, Sureil etc.; Sikkim: Chhateng. Chiya Bhanjan. 
Zongri etc. In forest. woodland and scrub, on moist gravel, 1500-3650m. 
September-December. 

Extremely variable in leaf shape. Plants from Chumbi and other districts of 
S Tibet with all leaves simple, ovate-triangular to hastate-triangular, with blade 
5-14 x 5-10cm have been described as S. tenuis Shih. Other characters were 
within the range of S. graciliflora. We have seen no certain examples. Specimens 
with similar upper and middle leaves have been collected infrequently in Sikkim, 
N Bhutan and E Nepal, but the lower leaves are missing or bear small lateral 
lobes. 


26. NOTOSERIS Shih 


Erect herb, sparsely pubescent. Leaves simple or ternate (possibly also pinnati- 
sect or pinnate), long petiolate. linear-denticulate. Capitula ligulate. in terminal. 
narrow, paniculate inflorescence. Involucres narrowly cylindric: outer phyllaries 
ovate to lanceolate, short. c 6 in 2 series; inner phyllaries 4. linear-oblong. 
reddish-purple. Flowers 4. Corolla hairy outside at throat: ligule shorter 
than tube, blue. Style branches linear. Achene body ellipsoid-oblanceolate, 
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compressed, purple-brown, c 6-8-ribbed on each side with marginal ribs not 
enlarged, apex truncate, pappus bristles capillary, brownish, all long. 


1.N. sp. A 

Very similar to Stenoseris graciliflora but inner phyllaries 4, 11mm; flowers 4: 
ligules 5.5-6mm; achenes purple-brown, without beak or broadened or thick- 
ened margin; pappus bristles all long, erect. 

Bhutan: S — Deothang district (Keri Gompar). On damp bank in forest, 
2000m. November. 

A single collection seen from our area, quite isolated from the nearest 
Notoseris species in Meghalaya (described as Prenanthes khasiana Clarke) and 
SW China. More collections are required for complete description and exact 
determination of species, though our plant is quite similar to some 
Meghalayan material. 


27. PRENANTHES L. 


Our species a scandent perennial herb, + puberulous, stems zigzag. Leaves 
simple, petiolate, ovate to triangular, acuminate, cordate or hastate at base, 
linear-denticulate. Inflorescences paniculate, from upper leaf axils, usually form- 
ing a single, terminal panicle of many capitula; peduncles pubescent. Capitula 
ligulate. Involucre narrowly cylindric, 2-seriate; outer phyllaries short; inner 
(4-)5(-6), linear-oblong, sparsely pubescent. Flowers (4—)5. Corolla with few 
hairs outside at throat; ligule subequal to tube, dull violet. Style branches 
filiform. Achenes (immature) narrow oblong-lanceolate, gradually contracted 
beneath rather wider disc but not beaked, somewhat compressed, without broad- 
ened or thickened margins, several-ribbed on each face; pappus bristles all long, 
erect, capillary, stramineous. 


1. P. scandens Bentham & Hook.f. 

Leaf blades 5-12 x 3~—7cem; petiole 1.5—4cm. Involucres 2—3mm diameter. 
inner phyllaries 11mm. Corolla tube 7mm; ligule 7 x 2-2.5mm. Achenes 
4—-Smm; pappus 7mm. 

Darjeeling: Ghumpahar, unlocalised (Griffith and Gamble collections): 
Sikkim: Kulhait. 910-2100m. November. 


28. SYNCALATHIUM Lipschitz 


Rosulate perennial herbs from Isender rhizomes; stems short,broadening 
towards apex, or almost absent. Leaves simple to lyrate-pinnatisect; petiolate. 
Capitula ligulate, 3—6-flowered, densely crowded on stem apex, + sessile. 
Involucres cylindrical, subuniseriate: phyllaries 3-5, subequal. Ligules pink to 
purple. Style branches filiform. Achenes obovoid, compressed, contracted at 
apex and very shortly beaked. Pappus many-seriate, of deciduous bristles. 
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1.S. cf. souliei (Franchet) Ling 

Leaves often reddish or purplish, often simple, subglabrous; blade or terminal 
segment elliptic to suborbicular, 7-25 x 5—20mm, obtuse, rounded or cordate 
at base, dentate; leaf rachis and petiole 1—4.5cm, with 0-4 lobes to 4 x 5mm. 
Phyllaries (4—)5(—6), lanceolate, 12 x 3mm, glabrous. Flowers (4—)5. Corolla 
tube 8.5-10.5mm, ligule 6 x 2.5mm, dull purple. Anthers c 2mm. Pappus c 
{0mm, whitish. 

Nyam Jang Chu/Tibet: Cho La. Among scrub, 3650m. August. 

A single collection remote from the main range of S. souliei, with short 
anthers, lacking mature achenes. Achenes of S. souliei [Lactuca souliei Franchet] 
are strongly compressed with | fine nerve on either face, achenes of other species 
are less compressed with 5 ribs. 


29. SONCHUS L. 


Eng: Sow thistle. 

Annual, biennial or rhizomatous perennial herbs. Leaves alternate, simple or 
pinnatifid (then often lyrate), auriculate at base, without distinct petiole, though 
lower leaves usually much narrowed below. Inflorescence terminal, open, of 
l-several corymbose heads of few capitula. Capitula ligulate. Involucre cam- 
panulate, often white tomemtose below; phyllaries linear-lanceolate, several- 
seriate, becoming swollen and spongy at base when mature. Flowers numerous. 
Corolla hairy outside at throat; ligules yellow, much longer towards margin of 
capitula but apparently not exceeding tube in our area. Style branches linear. 
Achenes obovoid to ellipsoid, strongly compressed and distinctly winged to 
subterete, unbeaked, with 3-6 ribs or 2 grooves on each face, + smooth or 
finely rugulose. Pappus white, dimorphic, of soft capillary bristles and fewer 
coarse scabrid ones united in a ring at base. 


1, Annual; achenes strongly compressed, winged, with 3 ribs on each face, + 
smooth or remotely scabridulous .................... 00 cc eee eeee ees 1. S. asper 
+ Annual/biennial or rhizomatous perennial; achenes compressed to subterete, 
not winged, with c 5 ribs or 2 grooves on each face; uniformly rugulose .. 2 


2, Annual/biennial; achene compressed, 2-grooved on each side 
2. S. oleraceus 
+ Perennial from elongate rhizome; achene compressed to subterete, + with 
5 broad ribs on each side, most without grooves........... 3. S. wightianus 


1.S. asper (L.) Hill 

Annual, 15—75(—120)cm, glabrous or stems above and peduncles glandular- 
hairy. Leaves simple or pinnatifid. 5-25 x 3-8cm, segments + triangular, 
sharply dentate or denticulate, with rounded auricules at base. Involucres 
5-7mm diameter, without cottony hair: outer phyllaries sometimes bearing few 
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coarse glandular hairs; inner phyllaries 8-10mm. Corolla tube 6-8mm, ligule 
5-6 x Imm, shorter than tube. Achene obovate-ellipsoid, strongly compressed 
3 x 1.5mm, distinctly winged, + smooth or remotely scabridulous on Wings 
and ribs, most with 3 ribs on each face; pappus 8—-9mm. 

Bhutan: C - Thimphu district (Paro, Thimphu, Thimphu—Dochong La (71). 
Bumthang district (Nangsephell ); Darjeeling: Lebong, Rimbik. Roadsides and 
cultivated land, 1800—2700m. February-September. 


2. S. oleraceus L. 

Similar to S. asper but sometimes biennial; leaves simple or lyrate, with 
acuminate auricles at base; phyllaries usually cottony when young; corolla tube 
(4.5-)6—-7mm, ligule 4.5—6.3mm, shorter than or equalling tube; achenes nar- 
rowly obovoid, less compressed, 2.5—3.75mm, not winged, 2-grooved on each 
face with obscure ribs, minutely and uniformly rugulose; pappus 7-8mm. 

Bhutan: C -— Thimphu district (Motithang, Simtokha—Pyemitangka, 
Thimphu), Punakha district (Tinlegang), Tashigang district (Tashigang): 
Darjeeling: Darjeeling. Roadsides, open ground, gardens, 1950—2450m. March- 
November. 


3. S. wightianus DC.; S. arvensis sensu F.B.I. non. L. 

Perennial, 25—140cm, from elongate rhizome; stems and leaves glabrous. 
Leaves usually simple, lanceolate or oblanceolate, sometimes pinnatisect, 6.5-30 
x 1-6cm, acute, with rounded auricules at base, denticulate. Involucres 
(5—)7-10mm diameter, whitish tomentose below at least when young; inner 
phyllaries (9—)11—12(-13)mm. Corolla tube 7—8(—9.5)mm; outer ligules 5-6.5 
x c 1.4mm. Achenes narrowly ellipsoid, compressed to subterete, 2.8-3.7mm, 
broadly 5-ribbed on each side, minutely and uniformly rugulose; pappus 8mm. 


subsp. wightianus. Fig. 122c—d. 

Peduncles and involucres glandular-hairy. 

Bhutan: S — Phuntsholing, Chukka and Deothang districts, C — Thimphu, 
Punakha, Tongsa, Mongar and Tashigang districts; Darjeeling: Birik, Darjeeling. 
Monpu etc.; Sikkim: Rate Chhu, Singtam, upper Tista etc. Roadsides, walls, 
cultivated land, damp grassy banks, forest openings, 50-2350m. February- 
October, December. 


subsp. wallichianus (DC.) Boulos (S. arvensis L. var. laevipes Koch) 

Glandular hairs absent. 

Bhutan: S — Phuntsholing district (Phuntsholing), C — Thimphu district 
(Namselling, Tsalimarphe—Simo Sampa), Punakha district (Lobesa: with subsp. 
wightianus); Darjeeling/Sikkim: unlocalised (Hooker collection); Sikkim: 
Singhik—Gangtok. Roadsides, 750—2500m. April—July. 
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30. LAUNAEA Cassini 


Biennial or perennial subscapose herbs, glabrous. Leaves mostly basal, some- 
times with 1-3 reduced leaves at lowest nodes of stem/common peduncle, simple 
or pinnatifid, narrowed towards base but without distinct petiole. Inflorescence 
racemose, narrowly paniculate, + corymbose or divaricately branched. Capitula 
ligulate. Involucres tubular-campanulate, often apparently double; inner phyllar- 
ies linear-oblong. Corolla hairy outside at throat; ligule yellow, subequal to 
tube. Style branches linear. Achenes narrowly ovoid or oblong, unbeaked, 
longitudinally ribbed. Pappus silky, capillary, white, deciduous. 


fi Daves: pinta (Nd es. fice dosha Co abardnaed eat duced Deetenti es 1. L. asplenifolia 
+ Leaves entire or remotely and shallowly dentate ............... 2. L. acaulis 


1. L. asplenifolia ( Willdenow) Hook.f. 

Biennial or perennial, c 10cm. Leaves pinnatifid, S—9 x 1.2—2.2cm, segments 
+ triangular, rounded and apiculate at apex, shallowly and distantly dentate 
or denticulate; lateral segments up to 4 pairs. Inflorescence divaricately 
branched. Involucre 2.5mm diameter; apex of some phyllaries spurred; inner 
phyllaries c 8.5mm. Corolla tube 7mm; ligule 6—7 x 2.3mm. Achene oblong, 
2mm, with 5 major ribs and 10 minor ribs, all pale, rugulose; pappus 7mm. 

Bhutan: unlocalised (Griffith collection). 


2. L. acaulis (Roxb.) Kerr; Crepis acaulis (Roxb.) Hook.f. 

Stems (peduncles) 7—IScm. Leaves linear-oblanceolate, 4—-13(-30) x 
0.4-1.5(-2.2)cm, acuminate, entire or remotely and shallowly dentate, often 
sparsely denticulate, rarely ciliate. Inflorescence racemose, narrowly paniculate 
or corymbose, usually of few capitula. Involucres 3mm diameter; inner phyllaries 
11-13mm, apex not spurred. Corolla tube c 8mm, ligules 8-9 x 2—2.5mm. 
Achene oblong-lanceolate, compressed, 5mm, with 5 pale major ribs and darker 
minor ribs between: pappus 7mm. 

Bhutan: C — Punakha district (Punakha, Samtengang-Wangdu Phodrang 
etc.); Darjeeling: Tanglu (97a). 1500-3000m. March—July. 


31. HIERACIUM L. 


Medium-sized erect perennial herbs. Leaves alternate, simple, sessile, suben- 
tire. Inflorescence terminal, cymose, with c 1-3 capitula. Capitula ligulate, many- 
flowered. Involucre campanulate; phyllaries glabrous, imbricate. Receptacle 
fimbrillate, flat (convex in fruit). Corolla sparsely pilose outside at throat. 
Ligule, anthers and style yellow. Style branches linear. Achenes oblong, not 
compressed, with 10—15 ribs: pappus capillary, fragile, + 2-seriate with scattered 
shorter hairs. 
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1. H. umbellatum L. 

Plant c 40cm, thinly stellate puberulous and scabridulous; stems slender. 
Leaves numerous, sessile, linear-lanceolate to narrowly oblong-elliptic, to 60 x 
8mm, acute, obtuse to cuneate at base, margins densely scabridulous, sometimes 
with 1-2 small teeth. Involucre c 7mm diameter; phyllaries c 40, dark green 
lanceolate, to 12mm, subacute, minutely serrulate; outermost ones recurved. 
Corolla tube 4.5-6mm; ligule 8-14mm. Achenes dark brown, 3mm, acute at 
base; pappus dirty white, 6mm. 

Bhutan: C — Thimphu district (Simtokha—Talukah Gompa). Eroded slopes 
with stunted trees, 2600m. August. 


32. PICRIS L. 


Erect annual or short-lived perennial herb; indumentum hispid, partly con- 
sisting of glochidiate bristles. Leaves simple, alternate, lower oblanceolate, 
obtuse, attenuate towards base but sessile, weakly crenulate. Inflorescence loose, 
paniculate, often corymbose. Capitula ligulate. Involucres narrowly campanu- 
late; all phyllaries hispid along keel; inner subequal, 1-seriate; outer several- 
seriate, usually all much shorter. Corolla hirsute outside at throat; ligule 
exceeding tube. Anther bases caudate. Style branches linear. Achenes ellipsoid, 
somewhat incurved, subterete and broadly 5-ribbed when fully developed, trans- 
versely rugose-squamate, with poorly defined, short, stout beak. Pappus plu- 
mose, bristles c 20, deciduous. 


1. P. hieracioides L. 

Plant 40—100cm; stem densely bristly below. Lower leaves 5-10 x 0.8~2cm, 
hispid on both surfaces; upper leaves shorter, oblong or lanceolate. Involucres 
5—7mm diameter; inner phyllaries 8-12mm. Corolla tube 4—-Smm; ligule 7-8 x 
1.7-2mm. Achenes 4—5mm, mid-brown; pappus 6—-7mm, whitish or dirty white. 

Bhutan: S — Chukka district (Raidak Valley), C — Thimphu district, Punakha 
district (Samtengang—Chusom (71)), Tongsa district (Tongsa—Yuto La (71)), 
Bumthang district (Byakar), N — Upper Mo Chu district (Tamji—Gasa (71)): 
Sikkim: Lachen, Sangachoiling, Dentam—Pemayangtse (69) etc.; Chumbi: 
Yatung. Roadsides, sands and gravels, dry slopes, meadows, 1220-3750m. 
June-August. 

Plants from our area are referable to subsp. kaimainensis Kitamura with mid- 
brown achenes. 


33. TRAGOPOGON L. 


Erect glabrous biennial herb, sparingly branched, from cylindric tap-root. 
Leaves linear, suberect, dilated at base and semi-amplexicaul, entire, with c 9 
parallel veins prominent beneath (at least when dried). Capitula ligulate, few. 
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on long, gradually inflated, leafy peduncles; flowers numerous. Phyllaries 
|-seriate, linear-lanceolate, exceeding ligules. Corolla yellow (our species), hairy 
outside at throat; outer ligules much exceeding tube. Style branches linear. 
Achene rostrate; body linear, pentagonal, with 5 main ribs, stramineous, squa- 
mate throughout; beak as long as body, smooth. Pappus plumose, as long as 
achene, dirty white, borne on a pubescent annulus. 


1. T. dubius Scopoli 
Plant c 70cm. Cauline leaves to 15cm, blade to 8mm wide above dilated base. 


Involucre c 10mm diameter; phyllaries c 35mm, to 70mm in fruit. Corolla tube 
to 8mm; ligule to 16 x 3mm. Achene c 35mm. 

Bhutan: C — Thimphu (Paro). On open grassy plain and orchard weed, 2200-— 
2300m. June, September. 

Introduced; native to Europe and NW Asia. 


VERNONIEAE 


34. VERNONIA Schreber 


Herbs, shrubs, sometimes scrambling, or small trees. Leaves alternate, simple. 
Capitula in terminal panicles, often corymbose, discoid. Involucres oblong or 
campanulate; phyllaries linear or narrowly ovate in several series, imbricate. 
Corollas equal, tubular-campanulate, 5-toothed, pink or red to dull purple or 
bluish (colour rarely recorded). Style branches subulate. Receptacle flat, naked 
or with a few short hairs. Achenes oblong, 5—10(-15)-ribbed, terete, tapered at 
base; pappus deciduous. reddish or dirty white, with inner series of scabrid 
bristles and incomplete outer series of short bristles or narrow scales. 

Vernonia should be restricted to species from the New World (323). However. 
at present in our area only Baccharoides and Cyanthillium can be completely 
separated from Vernonia sensu F.B.1. and the following species are treated under 
that genus. 


Postscript: Recognition of the following species by Robinson (399a) in a paper 
preliminary to a generic review of the Vernonieae should be noted: Acilepis 
aspera (Hamilton) Robinson [V. prramidalis], A. saligna (DC.) Robinson [V. 
saligna], A. silhetensis (DC.) Robinson [V. silhetensis]. A. squarrosa D. Don [V. 
squarrosa], Gymnanthemum obovatum Gaudichaud [V. scandens], G. volkamerii- 
folium (DC.) Robinson [V. volkameriifolia}. 


|. Achenes without eglandular hairs (glandular hairs sometimes present) ... 2 
+ Achenes with eglandular hairs (glandular hairs sometimes also present) . 6 


Bis, VTC ig BF nmap Raghanti ck ohatisin she Vin Deed dl heat e eb aha deans 3 
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3. Pappus whitish ...........-0.seeseeeeseeee renee e ee eeees 5S. V. volkameriifolia 
+ “Pappus TeddIsh e-cinn scour cess acter eieeumalieas nee eedeas teen 6. V. talaumifolia 
A. ‘Scandent; leaves entite vn, cv nscanwei gat sho neieta ieee 10. V. scandens 
+ Free-standing; leaves remotely toothed at least towards apex............ 5 


5. Involucre 7-10mm diameter; inner phyllaries 8—12mm at anthesis; corolla 


SIME 22ers etac esees eaiwnsemkes Feet 3. V. silhetensis 
+ Involucre 4-6mm diameter; inner phyllaries S—8mm at anthesis: corolla 

Oe ANN se siitcvnwndie Geel alw a ere oee secon ak pees Sant awn 9. V. saligna 
6. Plant 15~20cm; leaves linear, margins revolute ................ 4. V. revoluta 
+ Plant exceeding 30cm; at least lower leaves ovate to obovate or oblanceolate, 

MATOS PlANG: snc cet pars cae ee ehasa sina meud ay shh emanate. dae! 7 
7. Pappus whitish, inner series 6-9mMM ........... 0.606 e cece e cee ee ee eevee 8 
+  Pappus reddish, inner series 11—l3mm ................ 00. ccc cece ee eee 9 
8:, -Phyllaties more tham:l00 wise scarring oe tals seep eos tones 1. V. squarrosa 
th; GPRy aries 33 coins simvea oe rian eaten ede Gia miaecauaes 8. V. attenuata 
9. Leaves obovate; inner phyllaries acuminate .................. 2. V. subsessilis 
+ Leaves oblanceolate; inner phyllaries obtuse ................... 7. V. extensa 


A further unidentified taxon with immature capitula has been collected in 
Bhutan NW of Mongar. It is a summer-flowering shrub with leaves entire. 
elliptic, acuminate, involucre cylindric in bud, phyllaries ovate to oblong, obtuse, 
ciliate and flowers 3-4. 


1. V. squarrosa (D. Don) Lessing; V. teres DC. 

Perennial from woody stock, 15—60cm; stems rigid, shortly pubescent. Leaves 
obovate to oblanceolate, 4.5—9 x 1—5.5cm, acute or acuminate, cuneate at base. 
subsessile, subentire or remotely serrulate, shortly pubescent especially on midrib 
beneath. Capitula solitary, terminal and axillary, upper ones subsessile, lower 
ones on leafy peduncles. Involucre campanulate, 1—1.5cm diameter; phyllaries 
multiseriate, more than 100, subulate to narrow oblong and long acuminate, 
3-10 x 0.5—1.5mm, outer ones spreading, often recurved above, inner ones 
erect and appressed. Corolla purplish, 14mm. Achenes pale brown, 3mm, 
pubescent. Pappus whitish, inner series 8-9mm, outer series setose, |—].5mm. 

Darjeeling: unlocalised (Hooker and Griffith collections). Terai. 

V. pyramidalis (D. Don) Mitra [?V. aspera sensu DC. non Hamilton, ¥’ 
roxburghii Lessing] has been reported from Bhutan (Rhogma-Wangdu 
Phodrang, 1300m) (360). It differs from V. squarrosa by its distinctly serrate 
leaves, more numerous capitula arranged in a panicle and fewer (c 60) phyllaries, 
the inner ones abruptly short acuminate or obtuse and mucronate. 
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2. V. subsessilis DC. 
Stout evergreen shrub. Leaves obovate, 13-30 x 8-12cm, subacute to acumi- 


nate, attenuate at base, subentire to serrate-dentate towards apex, subglabrous 
above, appressed puberulous beneath; petiole 5-10mm. Inflorescence terminal, 
large, open, paniculate, pubescent; capitula numerous. Involucre campanulate, 
c 5mm diameter; phyllaries c 4-seriate, lanceolate, acuminate, 1--6.5 x 
0,5-1.5mm, outer ones spreading. Corolla 15mm, tube glandular-pubescent. 
Achenes pubescent, 4mm (immature); pappus rufous, inner series 13mm, outer 
series of bristles, |—-2mm. 

*Bhutan: junction of Dhazi Chu and Panalsampa Chu (Lister collection): 
Darjeeling: Tista Valley. Lower hill forest, 600m. January. 


3. V. silhetensis (DC.) Handel-Mazzetti; V. bracteata Clarke 

Suffrutescent, 1-2m; stems + unbranched except at inflorescence, shortly 
pubescent. Leaves rather coriaceous, elliptic to narrowly lanceolate, 4-11.5 x 
0.75-3cm, acuminate, narrowed to base, + sessile, remotely serrulate, finely 
glandular-punctate, pubescent at least along veins beneath. Inflorescence ter- 
minal, paniculate, subcorymbose. Involucre broadly campanulate, 7-10mm 
diameter; phyllaries ovate to oblong, 3-12 x 1-3mm, acuminate, all + 
appressed, pubescent, ciliate. Corollas purplish, 13mm. Achenes 4mm, glabrous: 
pappus whitish, inner series 8mm, outer series of bristles, |-2mm. 

Bhutan: unlocalised (Griffith collection); Darjeeling: unlocalised (Hooker col- 
lections). Terai, c 300m. October. 


4. V. revoluta Hamilton 

Perennial from woody stock, 15-20cm; stems simple, + erect, sparsely 
pubescent. Leaves 2—-4 x 0.2—0.5cm, acute, tapering to + sessile base, entire, 
revolute at margins, minutely glandular-punctate and shortly pubescent. 
Inflorescence lax, terminal, of few capitula. Involucres campanulate, c 5mm 
diameter; phyllaries lanceolate, 3-10 x 0.7—1.5mm, acuminate, all + appressed, 
pubescent. Corollas 11mm. Achenes hairy; pappus whitish, inner series 9mm, 
outer series of few bristles 0.5—1mm. 

Bhutan: unlocalised (Griffith collection): W Bengal Duars: Jalpaiguri. 
Chokerboo. February—March. 


5. V. volkameriifolia DC, Nep: Nundheki (34), Nanriki. Fig. 123f-h. 

Small evergreen trees 2—5(-8)m. Leaves oblanceolate or obovate, 13-33 x 
3.5-13cm, + coriaceous, acute or acuminate, long attenuate to base, undulate 
to irregularly serrate, + glabrescent above. sparsely pubescent or glabrescent 
beneath: petiole 0.5—2.5cm. Inflorescence terminal, paniculate: capitula numer- 
ous, 4-6(—7)-flowered. Involucre campanulate. 3—-4mm diameter: phyllaries 
ovate to oblong, 1-7.5 x 1—3mm. rounded or subacute, sparsely pubescent. 
Corollas white to mauve, 10—12.5mm; lobes smooth or papillose at apex. 
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Achenes oblong, 3.5-6.5mm, glabrous; pappus whitish, inner series 8—](mm at 
maturity, outer series shorter, mostly |—3mm. 

Bhutan: S — Samchi, Phuntsholing, Chukka and Gaylegphug districts, ¢ _ 
Tongsa and Tashigang districts; Darjeeling: Kurseong, Rangit, Takdah (69), 
terai etc. Subtropical forest slopes, 500—1800m. October—March. 

One specimen from Darjeeling district approaches the next species in jts 
mostly 10-flowered capitula, occasional apical hair on corolla lobes and 10.5mm 
immature inner pappus. It is exceptional for our area, but not for V. volkamerii- 
folia elsewhere. 


6. V. talaumifolia Clarke. Nep: Nundeki. 

Similar to V. volkameriifolia, most readily distinguished by its rufous pappus. 
Generally larger trees (trunk sometimes 30cm diameter); leaves to 40 x 15cm: 
capitula 10—12-flowered; corolla lobes weakly bearded; pappus inner series 
10-12mm. 

Bhutan: C - Mongar/Tashigang district (Mongar—Tashigang (117), 
Tashigang district (Jiri Chu); Darjeeling: Badamtam, Tarkhola, Rangit Valley 
etc.; Sikkim: Yoksam. Forest, dry hillsides, 300-1350m. September—November. 


7. V. extensa DC. 

Shrub; stems to 2m, glabrescent. Leaves oblanceolate, 10-22 x 2.5-Scm, 
acuminate, attenuate to base, finely serrate, + glabrous above, sparsely glandu- 
lar and pubescent beneath. Inflorescence terminal, paniculate, corymbose, 
pubescent; capitula numerous, 6—11-flowered. Involucre + cylindric at first, c 
5mm diameter; phyllaries ovate to oblong, 1-8.5 x 1—3mm, subacute or obtuse. 
sparsely pubescent at first. Corolla 12—13mm, tube glandular-pubescent. 
Achenes oblong, 4.5mm, glandular and pubescent; pappus reddish, inner series 
11mm, outer series of bristles or narrow scales, 2—-3mm. 

Bhutan: C — Tongsa district (Tashiling (71)), Mongar district (Lhuntse): 
Darjeeling: unlocalised (Hooker collection). 300—2300m. 


8. V. attenuata DC. 

Diffuse herb to Im; stems slender, stiff, suberect. Leaves ovate to obovate. 
stiff, 8-14 x 3-6cm, acuminate, cuneate to base, shallowly serrate, subglabrous 
above, puberulous beneath, reticulate veins prominent beneath; petiole 5—8mm. 
Inflorescence sparse, terminal, + paniculate, with much narrower oblong or 
elliptic leaves; capitula few, subsessile to long pedunculate. Involucre campanu- 
late, c 6mm diameter; phyllaries c 30, narrow oblong-lanceolate, |.5-10.5 x 
0.7-1.5mm, aristate. Corollas light red (one reference only), 8mm, sparsely 
glandular-puberulous outside (densely so in bud). Achenes + oblong, 3-4mm. 
pubescent; pappus whitish, inner series 6—7mm, outer series of bristles, ¢ 1mm. 

Darjeeling: Gok, Rangit and Tista Valleys etc.; Sikkim: Lusing: W Bengal 
Duars: Buxa. Hot valleys, 150—1200m. October—March. 
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A distinct form from Keri Gompar in E Bhutan differs by its more numerous 
(c 60), narrower, mucronate phyllaries and longer (15mm) pale mauve corollas. 


9, V. saligna DC. 
Erect herb 100-130cm. Leaves lanceolate to oblanceolate, 8--16(-25) x 


2-4(-8)cm, acute or acuminate, attenuate to base; coarsely serrate at least 
above, sparsely pubescent on both surfaces, minutely glandular beneath; petiole 
2-5mm. Inflorescence large, terminal, paniculate. Involucre campanulate, c 5mm 
diameter; phyllaries ovate to narrow oblong, 1-8 x 0.7-2mm, rostrate to 
subacute, araneous at first. Corollas purplish, 9-1l1mm, sparsely glandular- 
pubescent outside. Achene + oblong, c 3.5mm, subsessile-glandular between 
ribs; pappus whitish, inner series 8mm, outer series of subulate often caducous 
bristles, c 1.5mm. 

Bhutan: S — Samchi (117), Chukka, Gaylegphug (117) and Deothang districts, 
C - Punakha and Tashigang (117) districts; Darjeeling: Balasun Valley. Gok, 
Rangli Rangliot etc.; Sikkim: Lingthem. Dry valleys and forest margins, 150- 
1500m. October-December. 


10. V. scandens DC.; V. vagans DC. 

Scrambling evergreen shrub; young stems pubescent. Leaves ovate or elliptic, 
thin, 5.5-15 x 2-—7cm, acuminate, rounded or cuneate at base, entire, minutely 
puberulous beneath; petiole c 8mm. Inflorescence large, terminal, leafy, panicu- 
late, pubescent; capitula numerous, 9—17-flowered. Involucre campanulate, c 
4mm diameter; phyllaries ovate and acuminate to oblong, obtuse and mucronu- 
late, 1-8 x 0.7—2.5mm, ciliate. Corollas (immature) c 8.5mm, glabrous. Achenes 
oblong, 3mm, tapered at base, glabrous; pappus reddish or brownish, 7mm, 
inner series 8.5-10mm, outer series of bristles, 1-3(—5)mm. 

Darjeeling: Chhota Rangit, Dalkarjhar, Rishap etc.; W Bengal Duars: Buxa 
Reserve. 450m. January—February. 

Outside our area flowers are recorded as reddish-purple and whitish-blue and 
mature corollas are 10.5—12mm. 


35. CYANTHILLIUM Blume 


Our species an annual; stems greyish pubescent. Leaves ovate, lanceolate or 
elliptic, petiolate, rounded to apiculate at apex, narrowly attenuate to base. 
undulate to serrate, sparsely pubescent above, pale greyish tomentose beneath. 
Inflorescence terminal, paniculate, usually corymbose. Capitula discoid. 
[nvolucre campanulate; phyllaries linear-lanceolate, all + appressed. Corollas 
white, blue or mauve. Style branches subulate. Achenes pubescent: pappus 
whitish, 2-seriate with minute outer series of bristles. 
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1. C. cinereum (L.) Robinson; Vernonia cinerea (L.) Lessing. Fig. 123d—e. 

Plant 15—100cm. Leaves to 8 x 3cm; petiole 0-2cm. Involucre ¢ 3mm diam. 
eter. Phyllaries 1-4.5 x 0.2-0.8mm. Corollas 4—7.5mm. Achenes 1.5~2mm: 
inner pappus 5—6mm, outer pappus 0.2mm. 

Bhutan: S — Phuntsholing and Sarbhang districts, C — Punakha (71), Tongsa 
(117), Mongar and Tashigang districts; Darjeeling: Mongpu, Rayeng (69), 
Sukna etc.; Sikkim: Gangtok (69). Roadsides and disturbed ground, 250- 
1700m. Flowering all year, peak December—February (97a). 

Ethulia conyzoides L.f. subsp. conyzoides [E. megacephala auct. non Schultes 
Bipontinus] has been reported from Sikkim and W Bengal (344, 397). It is also 
an annual species, differing from C. cinereum by its covering of sessile glands 
(as well as pubescence usually), always dentate leaves, short, subacute phyllaries 
and lack of any pappus. 


36. BACCHAROIDES Moench 


Our species a sparsely pubescent annual. Leaves elliptic or ovate, acute or 
acuminate, long attenuate at base, usually without distinct petiole, usually 
coarsely serrate. Inflorescence of compact terminal heads of few capitula, pro- 
gressively overtopped by lateral flowering shoots. Capitula discoid. Involucres 
campanulate; phyllaries loosely imbricate; outer ones linear, herbaceous; middle 
ones scarious below with oblong or spathulate herbaceous appendage, often 
exceeding inner; inner ones elliptic, scarious. Corollas mauve. Style branches 
subulate. Achenes oblong-obconic, blackish, sparsely pubescent. Pappus rufous: 
inner series of bristles; outer series of narrow scales. 


1. B. anthelmintica (L.) Moench; Vernonia anthelmintica (L.) Willdenow 

Stems 60—120cm. Leaves 6-12 x 1.5—Scm. Involucres c 7—10mm diameter; 
phyllaries 5-10 x 0.7-2mm. Corollas c 11mm. Achenes 5mm; inner pappus 
8mm, outer 0.4—2mm. 

Bhutan: C — Tashigang district (Kheri (117)); ?Darjeeling: unlocalised 
(Hooker collection). 1000m. September. 


37. ELEPHANTOPUS L. 


Stiff perennial herb; stems erect, branched. Basal leaves oblanceolate; cauline 
leaves reduced, alternate. Capitula in terminal glomerules. Glomerules sur- 
rounded by leaf-like bracts, of c 20 capitula. Capitula discoid, few- (usually 4) 
flowered. Involucre narrow oblong; phyllaries 8-10, imbricate, acuminate. 
Receptacle small, naked. Corolla tubular-campanulate, limb deeply and 
unequally cut into 5 secund lobes. Style arms subulate. Achenes oblong- 
oblanceolate, somewhat compressed, 10-ribbed, pubescent. Pappus of 5 (rarely 
6) stiff bristles, dilated and ciliate at base. 
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|. E. scaber L. Fig. 123a—c. 
Rhizomatous; stems 10—60cm, appressed stiffly white pubescent. Basal leaves 


6-25 x 2-7em, obtuse or subacute, base attenuate, sparsely hirsute above, 
pubescent and glandular beneath, margin crenate-serrate, petiole to |.5cm, semi- 
amplexicaul at base; cauline leaves shorter, ovate or oblong, semi-amplexicaul 
at base. Glomerules 57mm diameter, surrounded by 3 cordate carinate bracts, 
|-1.5 x lem. Involucres 8-10 x 2mm; phyllaries in 2 series, oblong-acuminate, 
stiff, whitish pubescent. Corollas lilac or white, c 8.5mm, including linear- 
lanceolate lobes c 3mm. Achenes 4mm, pappus bristles Smm 

Bhutan: S — Samchi district (near Samchi (117)); Darjeeling: Balasun (97a), 
Lebong, Sukna etc.; W Bengal Duars: Buxa. In lawns and grassland, 600- 
1800m. September—December. 


INULEAE 
38. INULA L. 


Coarse perennial herb from thin elongate rhizome. Leaves simple, alternate, 
usually finely toothed. Capitula few in terminal corymb, sometimes also borne 
singly on long axillary peduncules, radiate. Involucres broadly campanulate, 
many-seriate, phyllaries linear, recurved, villous. Receptacle naked, convex. Ray 
flowers 2—3-seriate, female, ligules long, linear, yellow. Disc flowers bisexual. 
yellow, tubular-campanulate, 5-toothed at apex. Style branches linear, obtuse. 
Achenes angular, oblong, glabrous; pappus bristles 1-seriate. 


1. I. hookeri Clarke 

Plant 0.6-1.5m; stems loosely lanate at first. Leaves elliptic-lanceolate, 8—15 
x 2.5-4cm, acuminate, base attenuate to petiole c Smm, margins minutely 
denticulate, pubescent and short glandular on both faces but much sparser 
above. Involucres 18—30mm diameter below: phyllaries to 15 x Imm, brown 
villous. Tube of ray flowers 5-7mm; ligule 18-45 x Imm, with long soft hairs 
at base. Disc corollas 5—6.5mm. Achenes 1.5mm; pappus whitish, rather shorter 
or subequal to disc corollas. 

Bhutan: S — Deothang district; C — Ha (359), Thimphu, Punakha, Tongsa. 
Bumthang and Mongar districts, N — Upper Mo Chu and Upper Kuru Chu 
districts; Sikkim: Chunthang, Lachung etc.; Chumbi: upper Chumbi Valley. 
Hillsides, forest clearings, coniferous and wet broad-leaved forest, riverside 
scrub on gravel, 2450-4300m. August—October. 


39. PENTANEMA Cassini 


Erect annual: stem single. Leaves alternate, simple. Capitula in terminal leafy 
corymb, radiate. Involucre broadly campanulate. 4—5-seriate. Receptacle 
convex, naked. Ray flowers female, 1—2-seriate; corolla yellow. Disc yellow: 
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flowers bisexual; corolla 5-toothed. Style branches obtuse. Achenes oblong 
scarcely ribbed: pappus bristles few. 


1. P. vestitum (DC.) Ling; Vicoa vestita DC. 

Plant 8(-45)cm; stem simple (or branched above), pilose (at first). Leaves 
oblong (or ovate in inflorescence), 2-4(-8) x 0.6(—2)cm, acute or obtuse 
cordate, semi-amplexicaul at base or lower ones tapered (sometimes + fo 
long petiole), (sparsely) pilose (or pubescent) and subsessile glandular on both 
surfaces, partially and usually shallowly serrate. Involucre 4(—5)-seriate: outer 
phyllaries herbaceous, linear, to 4.5(—6)mm, inner phyllaries scarious-margined, 
linear-lanceolate, acuminate, to 6(—7.2)mm. Ray corolla tube ¢ 2.7mm; ligule 
4.5(-6) x c 0.6mm, pilose at base. Disc c 0.6(—1)cm diameter: corollas 
3.3(-4.5)mm, glandular at apex. Achenes c 0.8mm, brown, sparsely pubescent: 
pappus bristles fine, usually 10, 2.5(—3.5)mm, white. 

Darjeeling/Sikkim: unlocalised (Treutler collection). March. 

Only one exceptionally small specimen seen from our area. Description sup- 
plemented with details of further specimens from N India and Nepal in brackets. 


40. CARPESIUM L. 


Rhizomatous perennial herbs. Leaves simple, alternate. Capitula disciform, 
(suberect-)cernuopus, usually with leafy bracts at base, rarely ebracteate, solitary 
or in racemes, spikes or panicles. Involucre campanulate, few-seriate. Receptacle 
flat, naked. Outer flowers female; corolla 3—5-toothed. Inner flowers bisexual: 
corolla tubular-campanulate, 5-toothed; style branches linear, obtuse. Achenes 
terete, elongate, with glandular beak at apex; pappus absent. 


1. Capitula numerous, + closely arranged in a panicle of stiffly ascending 
branches; no spreading leafy bracts at base of capitula 

4. C. abrotanoides 

+  Capitula solitary at end of branches or remotely arranged along usually lax 


branches; spreading leafy bracts at base of capitula ................ccceee 2 
2. Outer scarious phyllaries 2.5-3.5mm, shorter than inner ones; achenes c 
ATTA ahs eit acct Receding RE rank elk aalesedSeepey Ate ates 3. C. tracheliifolium 
+ Outer scarious phyllaries 4.5-6mm, a little longer than inner ones, achenes 
AL TOASt Si SMM hee sey tertiee drivin hed weathers tgaacva era meas onan A mE j 


3. Leaves + regularly spaced along stem, usually ovate, (briefly) acuminate, 
blades not reduced on middle stem; capitula 3—many ....... 1. C.nepalense 
+ Leaves approximate at base of stem, ovate-lanceolate to oblanceolate. 
rounded to subacute at apex, distant on middle and upper stem with much- 
reduced blades; capitula 1-2(-6).......... 0... cc cece eee eee es 2. C. scapiforme 


a ne ee 
Fic. 123. Compositae: Vernonieae. a-c, Elephantopus scaber: a, aggregate capitulum (x 7%): b. 
single capitulum (x 4): c, achene (x 6). d-e, Cranthillium cinereunr: d, upper flowering stem 
(x ¥): e, capitulum (x 4). f-h, Vernonia volkameriifolia: f, leaf (x 7s); g, inflorescence (x 2a) 
h, capitulum (x 4). Drawn by Margaret Tebbs. 


1490 





149] 


187. COMPOSITAE 


1. C. nepalense Lessing; C. cernuum var. cernuum sensu F.B.1. P.p. non L. 
Fig. 124a. 

Plant 30—80cm; stems puberulous at first to persistently lanate. Leaves Ovate 
rarely elliptic, narrower in inflorescence, 4-25 x 1.2—7cm, usually briefly acumi- 
nate, truncate and petiolate to narrowly long attenuate at base, entire to sinuate- 
denticulate, sparsely puberulous to pilose above and to thinly lanate beneath, 
short glandular hairy on both surfaces. Capitula usually solitary at branch ends. 
rarely several, well spaced along branches and subsessile, nodding, surrounded 
by a cluster of elliptic leafy bracts, each 1-5 x 0.3—Icm. Involucre 3-4-seriate: 
outermost phyllaries herbaceous at least above, oblong, c 6-8 x 2mm, acute 
or acuminate; inner ones shorter, scarious, oblong, acute or some obtuse. Disc 
6-17mm diameter, greenish-yellow; corollas 1.4-3mm, tube glabrous or hairy. 
Achenes 4mm. 

Bhutan: S — Deothang (117) and Chukka districts, C — Ha, Thimphu, Punakha 
and Bumthang districts; N — Upper Mo Chu district; Darjeeling: Darjeeling. 
Raman-Rimbik (101), Tanglu (71) etc.; Sikkim: Phune, Thanggu, Gangtok 
(69) etc. Meadows, clearings, pathsides, banks, streamsides in forests, 1200- 
3650m. July—October. 

Extremely variable; plants from Burtung, Lusing and Yoksam in Sikkim with 
lanate stems, thinly lanate leaves beneath and few large capitula are C. nepalense 
var. lanatum (Thomson) Kitamura; plants with small capitula (8—10mm across) 
are sometimes separated as C. pubescens DC. (420). 


2. C. scapiforme Chen & Hu; C. cernuum L. var. glandulosum Clarke, C. lipskyi 
auct. non Winkler 

Plant 25—50cm; stems erect, simple, sparsely pilose, rarely villous. Leaves 
4—5(—8) per stem below inflorescence, ovate-lanceolate to oblanceolate, rounded 
to subacute, attenuate at base, subentire, rarely serrulate, pubescent (usually 
sparsely), with shorter glandular hairs more numerous beneath, rarely villous 
on veins beneath; lower leaves close together, 7-28 x 2.5—6cm, usually long 
petiolate; middle and upper leaves distant, much reduced, ( + ) sessile. Capitula 
|—2(-3, rarely —6 elsewhere), surrounded by several whorls of + regular, spa- 
thulate, obtuse, herbaceous, pilose bracts, 7-15 x 1.5-6mm, rarely oblong. 
acute or few much larger; phyllaries oblong, acute or obtuse, scarious, c 6 x 
1.6mm. Disc 8-20mm diameter, yellow; corollas c 2mm, tube hairy. Achenes 
4mm. 

Bhutan: N — Upper Mo Chu district (Yale La (361), near Shingche La). 
?Sikkim: ?Thanggu and unlocalised (both Hooker collections); Chumbi: Chumbi. 
Streamsides, meadows, 3650—4100m. July-September. 

















Fic. 124. Compositae: Inuleae. a, Carpesium nepalense: capitulum (x 2). b, Duhaldea nervose: 
inflorescence (x ¥%). c-e, Blumea halsamifera: c, leaf (x 7): d, inflorescence (x 7): €, capitulum 
(x 4). Drawn by Margaret Tebbs. 
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The specimens from Chumbi approach C. /ipskyi in their small capitula with 
bracts often oblong and acute. 


3. C. tracheliifolium Lessing 

Plant 30-50cm; stems usually sparsely pubescent. Leaves ovate, 4-15 
2—8cm, usually acuminate, subcordate to attenuate at base, subentire to coarsely 
serrate, sparsely pubescent on both surfaces, with subsessile glands beneath: 
lower ones broadly (narrowly) petiolate; upper ones sessile or short petiolate. 
Capitula 1-8 in racemes or spikes at branch ends, suberect to pendulous, 
surrounded by leafy bracts 4.5—37 x 2—-9mm. Involucre 4—5-seriate; phyllaries 
mostly oblong, obtuse, scarious, to 3.5—5.2mm; outer ones sometimes shorter 
or herbaceous above or ovate and rounded to acuminate at apex. Disc 2-10mm 
diameter; corollas c 2mm, tube glabrous or hairy. Achenes 3mm, narrowed 
above to glandular apex. 

Bhutan: C — Punakha district (Rinchu), Mongar district (Sengor), Tashigang 
district (Tashi Yangtsi); N — Upper Kulong Chu district (Tobrang); Darjeeling: 
Senchal, Tonglu-Sandakphu, Budhwari—Bhotia Basti (69) etc.; Sikkim: Lachen, 
Lachung. Streamsides, sandy levels, forest, 1500-3000m. July-August. 


4. C. abrotanoides L. 

Similar to C. tracheliifolium but leaves narrowly elliptic, acuminate or lower 
ones oblanceolate, subacute, 5-15 x 1—3.5cm, narrowly cuneate at base, entire: 
capitula numerous in terminal panicle of spicate branches, secund, ebracteate; 
outermost phyllaries ovate-triangular, c 2.8 x 2.1mm, ciliate; disc 3mm diam- 
eter, corolla tube glabrous. 

Darjeeling: Shiri; Sikkim: Kalhej Khola. 2150m. October-November. 


41. DUHALDEA DC. 


Perennial herbs or shrubs. Leaves simple, alternate, usually finely toothed. 
Capitula solitary or few to many in corymbs, racemes or panicles, usually 
radiate, rarely disciform. Involucres (3-), 5—8-seriate, imbricate, outer phyllaries 
sometimes herbaceous. Receptacle naked, flat to hemispheric. Marginal flowers 
1-seriate, female; ligule yellow or white or absent. Disc flowers bisexual; corolla 
yellow, tubular-campanulate, 5-toothed at apex; style branches linear, obtuse. 
Achenes subterete or angular, 4—5-ribbed, oblong; pappus bristles usually 
l-seriate, sometimes thickened above. 


1. Plant + herbaceous; ligules white ....................ce eee ees 5. D. nervosa 
+ Shrubby plants; ligules yellow or absent ............. 0.0 c cece cece 2 
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Small racemes or corymbs borne in most leaf axils and at stem apex 

4. D. rubricaulis 
+ Inflorescence a terminal corymb or panicle, sometimes additional corymbs 
insupper leat axils OUlYy.2<ccrete0.t coin, sreyey ae tenn anda aatnt ys 3 


Ld 


3, Leaves persistently lanate beneath; ligules to 1mm or absent (rarely to 


SIM). cncevansd ev ees ieee sue ieee eines hes seckatany Meena en cea net 1. D. cappa 

+ Leaves pubescent or scabrid beneath; ligules at least 3mm (rarely absent) 
4 
4, Inflorescence + hispid with spreading hairs at least Imm long; disc 
PPO MU ce riesceteicietati uta dieucal est Aceon ahoecreiet Bas athena ta letwine, 3. D. simonsii 
+ Inflorescence pubescent with appressed or spreading hairs to 0.5mm; disc 
AG se dtes alent okt Gc aden ta Kaen Bare ed eR eR eS OB Rea 5 
5. Leaves 25-30 x 7—8cm, coarsely dentate above .............. 6. D griffithii 


+ Leaves 10-19 x 2—6cm, remotely serrulate or denticulate 
2. D. eupatorioides 


1. D. cappa (D. Don) Anderberg; Jnula cappa (D. Don) DC. Nep: Taimakhu 
(117). 

Shrub 50-200cm; stems lanate-tomentose. Leaves thick, rather chartaceous, 
elliptic, lanceolate or narrowly oblong, 8-23 x 2.5—5.Scm. acute or briefly 
acuminate, rounded (rarely tapered) at base, remotely serrulate, green and 
sparsely coarse pubescent above, whitish lanate beneath, obscuring minor veins: 
petiole c 5mm (rarely to 20mm). Capitula radiate or disciform, in dense corymbs. 
Involucres 6-seriate; phyllaries lanceolate, tomentose, inner ones 4.5—-6mm x c 
0.7mm. Flowers yellow; female ones few, marginal, corollas usually 4.5—5.3mm. 
tubular and erect or outcurved or with short ligule to 1 x Imm, rarely tube 
2.9-3.5mm with ligule 2.3~2.9mm. Disc 4-6mm diameter: corollas 4.7—6mm. 
Achenes 1.5mm, sericeous: pappus slightly shorter than disc corollas, whitish, 
sometimes brownish tipped. 

Bhutan: C — Punakha district (Ritang, Tang Chu, Wangdu Phodrang). Tongsa 
district (Tama (117), Tashiling-Tongsa). Tashigang district (Tashigang (117). 
Shiri Chu); Darjeeling: Darogadara, Darjeeling (128), Peshok: Sikkim: 
Chunthang, Yoksam; W Bengal Duars: Applachand (175). Arid banks, sun or 
shade, 450-2400m. All year. 


2. D. eupatorioides (DC.) Anderberg; /nula eupatorioides DC. 

Similar to D. cappa but leaves tapered at base, sparsely scabridulous above. 
more densely pubescent at least on veins beneath. minor veins prominent 
beneath; female flowers ligulate, corolla tube 3mm. ligule 3-4 x 1-1.4mm; disc 
flowers 4—5.7mm: pappus brownish tipped. 

Bhutan: unlocalised (Griffith collections); Darjeeling: Kurseong, Kurseong— 
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Tindharia (97a), Kariabasti (97a); Darjeeling/Sikkim: unlocalised (Hooker col- 
lection). 1200—-1650m. September—December. 

An unlocalised Hooker specimen from Darjeeling/Sikkim with leaf indumen- 
tum as above but deformed marginal flowers probably also belongs here, though 
it might represent a hybrid. It was collected by Hooker below 300m, probably 
in Darjeeling. D. cuspidata (DC.) Anderberg has been cited from Sikkim and 
Bhutan (343), but no specimens were seen from our area. It differs from D. 
eupatorioides by its thin, distinctly acuminate, more regularly serrulate leaves 
and often longer ligules. 


3. D. simonsii (Clarke) Anderberg; Jnula simonsii Clarke 

Shrub c 2m or undershrub; stems sparsely hispid (hairs c 2.5mm, brownish), 
Leaves elliptic-lanceolate or oblanceolate, 9-20 x 2.5—Scm, acuminate, rounded 
at base, sparsely hispid on both surfaces, denser on margins, slightly sticky, 
distantly denticulate, reticulate veins prominent on both faces; petiole c 3mm. 
Capitula radiate, rather few in terminal corymb or panicle. Involucre 5—6-seriate: 
phyllaries acuminate or caudate, brownish pilose, outer ones lanceolate, tips 
recurved, inner ones erect, innermost longest, linear, 5.5—7.5 x 0.7mm. Ray 
corollas yellow; tube 4mm; ligules 9 x 2mm (apparently 7 x Imm ona 
senescent specimen). Disc 7—-10mm diameter; corollas 5.5-6.5mm. Achenes 
oblong, 1.8—2.5mm, sericeous; pappus a little shorter than disc corollas, bristles 
whitish with brown tips. 

Bhutan: S — Sarbhang district (Damphu, Tori Bari—Loring Falls). Warm 
broad-leaved forest, roadside cliffs, 1200-2000m. October—February. 


4. D. rubricaulis (DC.) Anderberg; Inula rubricaulis (DC.) Clarke 

Shrub 1-3m; stems sparsely grey tomentose at first, later reddish, glabrous. 
Leaves elliptic-lanceolate, 6-19 x 1—4cm, acuminate, cuneate at base, sessile, 
serrulate, sparsely pubescent on both surfaces. Capitula radiate, 2~—6 in small 
lateral racemes or corymbs. Involucres 5—6-seriate; phyllaries acuminate, outer 
ones spreading, lanceolate, inner ones linear-lanceolate, to 8—-9mm. Ray flowers 
few; corolla tube Smm; ligule 6-8.5 x 1.7—2mm. Disc c 7mm diameter; corollas 
6—7mm. Achenes oblong, 2.5mm, sericeous; pappus white, 5—6mm. 

Bhutan: unlocalised (329); Darjeeling: Darjeeling (128), Kurseong (97a). 
Pankhabari etc.; Darjeeling/Sikkim: unlocalised (Hooker collections). 150- 
1700m. December—March. 


5. D. nervosa (DC.) Anderberg; /nu/a nervosa DC. Fig. 124b. 

Plant + herbaceous with tuberous roots; stems often decumbent, 0.2-Im, 
usually simple, sparsely long (2.5-3mm) tawny pilose or strigose, sometimes 
with rounded densely soft-hairy buds at base. Leaves elliptic, 5-13 x 2—-4.5em, 
acute or acuminate, base narrowed and cuneate, margin distantly and shallowly 
serrate, sparsely spreading pilose on both surfaces: petiole 0-6mm. Capitula 
1 or few, loosely corymbose. Involucre 5(-8)-seriate; inner phyllaries 
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linear-lanceolate, mainly scarious, 7-10 x 0.7-1.2mm, acute to acuminate, 
pilose, tips sometimes purple; outer ones suberect, similar but smaller or her- 
baceous, dilated above, sometimes to 22mm, obtuse. Tube of ray corollas 
3.5-4.7mm; ligule white, 9-13.5 x c 2.5mm. Disc yellow, 8—15mm diameter: 
corollas 6-6.7mm. Achenes 2—2.5mm, sericeous; pappus white, as long as disc 
flowers, rarely shorter. 

Bhutan: S — Chukka district (below Chapcha), C - Punakha district 
(Nobding), Tongsa district (Tongsa), Mongar district (Anjor, Sawang), 
Tashigang district (Tashiling, Tashi Yangtsi); Sikkim: Chunthang; SE Tibet: 
Nyam Jang Chu. Rock-crevices, 1800—2285m. July-November. 

The species varies considerably outside our area. Taller plants from Chapcha, 
Chukha district, Bhutan, with narrower lanceolate leaves, numerous capitula 
and smaller ray corollas (tube 2mm, ligule 7 x 1.7mm) probably belong here. 


6. D. griffithii (Clarke) Anderberg; Jnula griffithii Clarke 

Shrub; branches c 10cm, stiffly pubescent at first. Leaves obliquely oblanceol- 
ate, 25-30 x 7-8cm, acuminate, base attenuate, + sessile, margin coarsely 
denticulate, sparsely scabrid on both surfaces with short stiff hairs with persistent 
swollen bases. Panicles terminal, 13-—18cm, branches densely yellowish 
pubescent; bracts lanceolate, 15S—45 x 6—12mm. Capitula few, c 7mm diameter. 
Phyllaries 3-seriate, linear-lanceolate, up to 5 x Imm, pubescent. Corollas in 
bud yellow, c 5mm. Achenes (immature) c 1.2mm, sparsely pubescent: pappus 
simple, 5.5mm. 

Assam Duars: Dairang. In bud in January. 

Apart from noting the flower colour, Griffith gives no information on this 
species which is known only from the type specimen. The size of leaves give the 
impression of a large shrub perhaps 2m tall. Ligulate flowers are definitely 
present at the margins of the capitula but. like the disc flowers. in tight bud. 
The anther bases, as Clarke states, are caudate. 


42. PULICARIA Gaertner 


Small plants, annual or woody-based perennial, with Jong soft hairs inter- 
mixed with short-stalked glands. Leaves alternate, simple, entire or dentate, 
sessile or petiolate. Capitula in small corymbs, radiate or disciform. Involucre 
broadly campanulate, c 5-seriate. Receptacle convex. Corollas yellow. Outer 
flowers female, rather few, ligulate or filiform. Inner flowers bisexual, numerous: 
corollas narrowly infundibular, 5-lobed: anthers with branched tails; style 
branches linear-oblong. rounded at apex. Achenes oblong. scarcely ribbed: 
pappus double, outer of short scales, inner of (1—)5 caducous bristles. 


1. P. foliolosa DC. 
Bushy annual c 20cm: stems pilose at first. Leaves oblanceolate, sessile, 2—3.5 
x 0.6-0.8em, obtuse with apiculus. attenuate at base and semi-amplexicaul. 
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entire, mainly glandular above, more eglandular hairs beneath. Involucre ¢ 
5-seriate, to c 5mm across; phyllaries linear-lanceolate, scarious-margined: outer 
c 2.5mm; inner to 3.7mm. Corollas subequal, 3mm, with glandular hairs at 
apex. Achenes 0.8mm, sparsely pubescent; inner pappus bristles ¢ 2mm, white. 
outer scales c 0.2mm. 

Darjeeling/ Sikkim: locality not known (Treutler collection). March. 

P. petiolaris Jaubert & Spach has been reported from Sikkim without locality 
(344) but no examples have been seen. Specimens from W Nepal differ from P 
foliolosa by their perennial woody bases, narrowly ovate, acute to acuminate, 
dentate leaves on long slender petioles, radiate capitula (ligules c 2.7 x 0.5mm), 
corollas with glandular hairs few and scattered throughout, and pappus bristles 
subequal to corollas. 


43. BLUMEA DC. 


Annual, biennial or perennial herbs, shrubs or small evergreen trees, mostly 
strong-smelling; stems erect or ascending, sometimes scrambling, rarely pros- 
trate. Leaves alternate, simple or pinnately or lyrately lobed, denticulate to 
biserrate, usually pubescent on one or both surfaces. Capitula disciform, in 
terminal and sometimes axillary panicles. Involucres cylindrical to hemispheric, 
multiseriate; phyllaries ovate to linear. Receptacle flat or convex, glabrous or 
pilose, sometimes fimbrillate. Flowers numerous, marginal ones female, central 
ones many fewer, bisexual. Corollas often yellow, rarely purple. Female flowers 
filiform; corolla minutely 2-4-toothed, usually glabrous. Bisexual flowers 
(3-)5-merous; corolla narrowly infundibular, teeth usually with minute glandu- 
lar hairs on back and often longer eglandular ones; anthers tailed. Achenes 
usually oblong, minutely 5-ribbed, pubescent. Pappus of | series of simple white 
or reddish bristles, subequal to corollas. 

Considered an artificial genus with many species that probably require transfer 
to the Plucheeae (323). 


1. Plants + prostrate; leaf margins with sharp subspiny teeth 
15. B. oxydonta 


+ Plants + erect; leaf margins with softer teeth ............... ccc eee 2 
2. Leaves white to grey cottony beneath .... 7b. B. hieracifolia var. hamiltonii 
+ Leaves subglabrous to appressed pilose or villous to lanate with brownish 

sericeous halts Deneathi,) 4 gcccacun veles danse Ganda wa esd s aaneene A 


3, Leaves villous to lanate beneath with brownish sericeous hairs and either 


plant arborescent or corollas at least 6OMM ............ 00. cece eee e eee 4 
+ Leaves subglabrous to appressed pilose beneath or annuals with corollas 
TESS TNO MI synth ecaa io eatoul tee een cies Leeds Mladen aaa tenes 5 
4. Evergreen undershrub to small tree.....................0085 6. B. balsamifera 
+ Herbaceous, biennial or perennial ...... 7a. B. hieracifolia var. hieracifolia 
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Aniillal Ot DIGIMON) set fiat oa aaah ated a gudenaoc Waele inadis aoe 6 
Herbaceous perennial or shrub ................ 0.0. ccecceeeeeeeeeeeceeeeeaes 1 
. dReceptacles: PUDESCENE i2ci.:5.43.0 5 ee Rated ed degewa sa aletaRs daatiuadie cs 7 
Receptacles hairless, though often fimbrillate ................0.......00.0000. 8 
Most phyllaries recurved from middle at anthesis ............. 9. B. fistulosa 


Most phyllaries erect at anthesis, often spreading from base later 
10. B. sinuata 


Leaves simple; phyllaries 4-seriate; corollas purple.......... 11. B. axillaris 
Some leaves lyrate or pinnatifid or phyllaries 5—6-seriate: corollas 
VONOW pres acasa kare kind atime neneara erated ae madavelagakatabar eaduetaneae 9 


Capitula many, usually in dense narrow panicles, rarely in more open leafy 
ones; hairs on c % of style beneath branches in bisexual flowers 

12. B. lacera 
Capitula few or in open panicles with reduced leaves; hairs on style only 
immediately beneath branches in bisexual flowers .................0.00008 10 


. Stems above and inflorescence axes glandular-pubescent and sometimes 


sparsely eglandular-pilose ................002 eee eee eee eee 13. B. membranacea 


Stems and inflorescence axes glabrous or sparsely eglandular-pilose 
14. B. virens 


SVEAVES PINMAUING coos Gg sche tedas evatemunae Aveda eee es 5. B. hookeri 
Dea ves-siilple -cirwncsteunres cial Shiny ceaiate ese ancien gems a amie es 12 
. Scandent shrub; outer 2 series of phyllaries ovate.............. 2. B. riparia 
Herb or undershrub, free-standing or scandent; outer phyllaries oblong, 
lanceGlate OT linear 2424 inal sacl. codkceteen ivitake ss haw eamadeane aed Aaeegue es 13 
. Leaves 4.5-12 x 0.7—2.5cm: capitula in narrow often spicate panicles 


8. B. clarkei 
Most leaves longer than 12cm or wider than 2.5cm: capitula in broad 
DANICIES: nah cette eeu hee nig oth cet ted ene eel eld atten tuted uiptguninda tines 14 


. Indumentum beneath leaves including short glandular hairs; receptacle hair- 


less; peduncles of individual capitula (1.5-)3—-15mm ....... 4.B aromatica 
Leaves eglandular-hairy or glabrescent: receptacle hairy or capitula 
SUDSESSIE =. a25 isos ruetc.ocers bamaeatione aS mete eye ute ch Se cnite err 15 


. Leaves 6-20cm, usually obovate; capitula subsessile (peduncles not 


exceeding Imm at anthesis): female corollas 4.5—-5.7mm ..... 1. B. procera 
Leaves 15-30cm, oblanceolate: peduncles usually exceeding 1mm: female 
corollas: 6227.2 mines s.4jcsanar trans tars Bie yet ces ae 3. B. lanceolaria 
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1. B. procera DC. 

Large herb or undershrub; stems |20-—250(—350)cm, shaggily tomentose in 
inflorescence. Leaves obovate or sometimes oblanceolate, 6-20 x 3-7.5em. 
acuminate, tapered towards base or sometimes truncate, usually petiolate, den. 
ticulate and undulate to coarsely serrate-dentate, thinly appressed puberulous 
at maturity; petiole poorly defined, broad, almost semi-amplexicaul, to 6mm. 
Capitula subsessile in dense glomerules in open terminal panicles. Involucres 
4—5-seriate; phyllaries 2-7mm, outer ones lanceolate, thickly tomentose, inner 
ones linear. Receptacle subglabrous to moderately long-haired. Corollas yellow. 
sometimes purplish above, 4.5—6.2mm; lobes of bisexual ones with few eglandu- 
lar and often some glandular hairs. Pappus white. 

Bhutan: S — Gaylephug district (Chabley Khola); Darjeeling: Kalimpong, 
Kurseong, Darjeeling-Takvar etc. Woods, broad-leaved evergreen forest, 720- 
1650m. March—November. 


2. B. riparia (Blume) DC.; B. chinensis sensu F.B.I. non (L.) DC. 

Scandent shrub; stems 0.5—2.5m, somewhat pubescent among inflorescences, 
Leaves ovate-lanceolate, petiolate, 5-13 x 1.5—4cm, acuminate, rounded or 
sometimes subacute at base, remotely denticulate without coarser teeth, + 
glabrous on both surfaces; petioles usually distinct, narrow, up to 6mm, not 
amplexicaul. Capitula on short peduncles (1—7mm) in tight or loose clusters in 
axillary and terminal panicles. Involucre c 5-seriate; phyllaries of outer 2 series 
ovate, c 2.2~3.5mm, pubescent, of inner 2 series narrowly oblong to linear, c 
7mm. Receptacle densely long-haired. Corollas yellow, 5.5—7mm; lobes of bisex- 
ual ones with glandular and few or many eglandular hairs. Pappus white. 

Bhutan: S — Sarbhang district (Sarbhang—Chirang), Deothang district (Tsalari 
Chu), C — Punakha district (Punakha—Bhotokha (71)), Punakha or Upper Mo 
Chu district (Mishichen—Khosa); Darjeeling: Kurseong, Peshok, terai etc. Cool 
broad-leaved forest, 1200—1810m. March-April. 


3. B. lanceolaria (Roxb.) Druce; B. myriocephala DC. 

Large herb or shrub; stems erect, |-2m, + woody, pubescent above. Leaves 
oblanceolate, + sessile, 15-30 x 3-8cm, acuminate, long attenuate at base but 
+ lacking distinct petiole, usually shallowly serrate, glabrous at maturity or 
with some hairs (eglandular) persisting beneath. Capitula in large terminal 
panicles, usually pedunculate at anthesis, rarely most subsessile; peduncles to 
12mm. Involucres c 5-seriate: phyllaries 2.5—-9.5mm, outer ones lanceolate. 
pubescent, inner ones linear. Receptacle moderately hairy. Corollas yellow. 
6.5-7.5mm; lobes of bisexual ones with glandular and often few eglandular 
hairs. Pappus pale reddish. 

Bhutan: S — Samchi district (Sangura (117), Chepuwa Khola), Gaylegphug 
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district (Sham Khara (117)); Darjeeling: Badamtam—Rangit, Rishap; Darjeeling/ 
Sikkim: Great Rangit. In subtropical forest, 450-1550m. March--April. 


4. B. aromatica DC. 

Perennial; stems (0.15—)0.4—3m, densely glandular-pubescent interspersed 
with a few eglandular hairs. Leaves oblanceolate (rarely obovate), rapidly wilt- 
ing, 6-40 x 1.8-13cm, acuminate, long attenuate, sometimes with a short 
petiole, + biserrate or bidentate, glandular-pubescent interspersed with eglandu- 
lar hairs on both surfaces. Capitula usually crowded in narrow terminal panicles, 
sometimes panicles broad, lax or axillary as well; peduncles (1.5—)3—15mm at 
anthesis. Involucres c 5-seriate; phyllaries 2-8mm; outer ones mostly lanceolate 
or linear-lanceolate, glandular-pubescent, often with longer appressed eglandu- 
lar hair; inner ones linear. Receptacle hairless. Corollas yellow, 5.7-7.3mm; 
lobes of bisexual ones with glandular and sometimes few short eglandular hairs. 
Pappus pale reddish, rarely dirty white. 

Bhutan: S — Gaylegphug district (Surelakha (38), Kabare), Chukka district 
(Chumi Lingu-Tala (359)), C — Punakha district (Misichen-Khosa (71), 
Tinlegang—-Gon Chungnang (71), Wangdu Phodrang-Samtengang). Tongsa dis- 
trict (Mangde Chu Valley); Darjeeling: Darjeeling, Dumsong, Lebong etc.; 
Sikkim: Lachen Lachong, Rhimbi Chhu. Dense moist subtropical forests, 900- 
1950m. October-December, March-April. 

Very diverse elements are included here. Material seen consists of shorter 
herbs with basal leaves largest, phyllaries with glandular hair only and corollas 
to 6.5mm and of portions of longer ?scrambling plants approaching B. lanceo- 
laria in habit, with mixed phyllary hair and larger corollas. A further collection 
differs by its stiffer elliptic leaves, eglandular phyllaries and bisexual corolla 
tube abruptly stepped at base. It is from an unlocalised Hooker collection and 
is a type of B. sikkimensis Hook.f. Its status is uncertain. 


5. B. hookeri Clarke 

Coarse perennial herb (80): stems erect, puberulous. Leaves pinnatifid, + 
elliptic in outline, + sessile, 7-38 x 3—18cm, acuminate, long attenuate at base, 
puberulous on both faces, lobes 3—5 pairs, oblong to lanceolate, acuminate. 
subentire or remotely serrulate, sometimes also with few coarse teeth. Capitula 
numerous, in open, leafy, rounded or elongate, terminal panicles. Involucre 
5—6-seriate: phyllaries at least 2-6mm, outermost oblong-lanceolate, pubescent, 
remainder linear. Receptacle hairless, sometimes also sparsely hairy. Corolla 
lobes of bisexual flowers with minute glandular pubescence and eglandular hairs. 
Ovaries pubescent: pappus somewhat reddish. 

*Bhutan: Nichu La: Darjeeling: near Darjeeling: Darjeeling/Sikkim: unlocal- 
ised Hooker collections. 900-1220m. In bud November—January. 

All material seen in bud. Considered possible hybrids between B. densiflora 
DC. and B. aromuatica (395), but no specimens of B. densiflora were seen from 
our area. 
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6. B. balsamifera (L.) DC.; B. densiflora sensu F.B.1. p.p. non DC. Nep: Baburi, 
Kapur (both 34). Fig. 124c-e. 

Evergreen undershrub or small tree, (0.5-)3—6m, smelling of camphor, with 
buff sericeous hairs; stems densely tomentose. Leaves ovate-lanceolate or lanceo- 
late, 6-30 x 1.5-12cm, acuminate, obtuse to attenuate at base, usually with 
petiole to 3cm, tomentose above, lanate beneath, coarsely or weakly (bi)serrate, 
often 1(—3) pairs of lateral lobes present, usually confined to petiole or base of 
blade, oblong-elliptic, oblique, 7-23 x 2—-Smm. Capitula in dense, terminal, 
flat-topped panicles. Involucres 5—6-seriate, c 5mm diameter; phyllaries all linear 
or outermost lanceolate, 1.5-7mm, lanate-tomentose. Receptacle fimbrillate. 
Corollas 4.5-6mm, lobes of bisexual ones with glandular and sometimes few 
eglandular hairs. Pappus reddish. 

Bhutan: S — Phuntsholing district (Phuntsholing), Gaylegphug/Tongsa district 
(Rani Camp-Tama (117)), C — Tongsa district (Tama (117)); Darjeeling: Tista- 
Rangpo (69), Chhota Rangit, Rayeng etc.; Jalpaiguri Duars: Chel River. Forest 
clearings, 350-1350m. March—April. 

Distributed from Nepal to Malesia, the extratropical elements have been 
distinguished as var. microcephala Kitamura. 


7a. B. hieracifolia (D. Don) DC. var. hieracifolia; B. hieracifolia (D. Don) DC, 
var. macrostachys (DC.) Hook.f. 

Biennial or perennial herb, (60—)100—150cm; stems erect, usually simple, 
villous above. Leaves oblanceolate, 5-12 x 1.5—3.5cm, acute, attenuate below, 
sessile, serrate- or biserrate-dentate, buff sericeous on both faces at first, persist- 
ently so beneath. Capitula in dense clusters, forming narrow spicate inflor- 
escences or broader panicles. Involucre c 4.5mm diameter; phyllaries 5—6-seriate, 
3-8.5mm, purplish at tips, outer series lanceolate, villous, remainder linear- 
lanceolate to -oblanceolate. Receptacle shortly fimbrillate. Corollas yellow, 
7-8.5mm, lobes of bisexual ones with few glandular and eglandular hairs. 
Pappus white. 

Darjeeling: Kalimpong (69), Kariabasti (97a), Siliguri etc. Fields, grassland, 
350—1200m. September—March. 

Also collected outside our area near Deothang. Tall robust plants with well- 
developed stem leaves and usually distinctly peduncled clusters of capitula are 
sometimes separated as var. evolutior Clarke [var. macrostachys (DC.) Hook.f] 
(395, 344), which would include the few specimens seen from our area and 
described above. Var. hieracifolia s.s. would then be restricted to shorter slender 
plants with much-reduced stem leaves and sessile clusters of rather few capitula. 
However, these are weakly defined taxa. 


7b. B. hieracifolia (D. Don) DC. var. hamiltonii (DC.) Clarke 

Differs from var. hieracifolia in stature (40—60cm); leaves finely serrate- 
dentate, white or grey cottony; involucre 3.5-4mm diameter, 4—5-seriate; phyl- 
laries to 6mm, often stramineous at first, sometimes weakly purplish later: 
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corollas 4-5.5mm, lobes of bisexual ones with many short marginal eglandu- 


lar hairs. 
Darjeeling: Siliguri. May-June. 


8, B. clarkei Hook.f. 
Perennial, c 1.2-1.4m; stems erect, pubescent at least above. Leaves elliptic 


or oblanceolate, 4.5-12 x 0.7—2.5cm, briefly acuminate, attenuate at base, 
subsessile or sometimes with petiole to Smm, remotely serrulate, greyish beneath, 
sparsely pubescent on both surfaces. Capitula in narrow often spicate panicles; 
peduncles 5—10(—20)mm. Involucre c 5-seriate, c 6mm diameter; phyllaries 
linear, 2.5—8m, appressed pubescent and sparsely glandular. Receptacle densely 
pilose. Corollas yellow, 5.5—-7mm, lobes of bisexual ones with few glandular 
and eglandular hairs. Pappus white. 

Darjeeling: Mongpu, Panchkilla, Rangit, Tista. Terai, 150-600m. February- 
March. 


9. B. fistulosa (Roxb.) Kurz; B. glomerata DC. 

?Annual; stems erect, 15—-100cm, simple, shaggily pubescent above. Leaves 
oblanceolate to obovate, 3-15 x 0.5—Scm, acute, narrowly long attenuate at 
base, bidentate (sometimes sublobulate), pubescent (rarely sparsely pilose) on 
both surfaces. Capitula in small + sessile clusters arranged in interrupted spike- 
like terminal racemes or sparsely branched panicles; involucres 4—S-seriate, c 
3.5mm diameter; phyllaries purplish above, mostly recurved from middle by 
anthesis, 2.5-6mm, pubescent, sparsely glandular, outer series + lanceolate, 
remainder linear. Receptacle sparsely short pubescent. Corollas yellow, 
4.2-5mm, lobes of bisexual ones with glandular and few eglandular hairs. 
Pappus white. 

Bhutan: S — Sankosh district (Sankosh): Darjeeling: Chenga Forest. 
’Kalimpong district (395); Darjeeling/Sikkim: unlocalised (Hooker collections 
and (395)). 600—700m. January—February. 


10. B. sinuata (Loureiro) Merrill; B. laciniata (Roxb.) DC. Dz: Hudo. 

Biennial, 20—180cm: stems pubescent (rarely subglabrescent or pilose) and 
sometimes sparsely stipitate-glandular. Leaves simple and + elliptic to deeply 
lyrate-pinnatisect, 3-20 x 1-—8cm, acute, finely or coarsely serrate or dentate. 
pubescent on both surfaces (rarely puberulous or long soft pilose); lower leaves 
long attenuate at base, usually lyrate with 1-3 pairs of acute triangular lateral 
lobes to 3cm; upper leaves sessile, usually simple, sometimes pinnatifid. Capitula 
in broad lax or sometimes narrow dense terminal panicles. Involucres sometimes 
purplish, 6—7-seriate: phyllaries 2.5-7mm, pilose and often stipitate glandular: 
outer ones + lanceolate, thickened above and often narrowed into a terete 
appendage: inner ones linear. Receptacle short pubescent. Corollas 4—6mm. 
lobes of bisexual ones often with sparse glandular hairs and usually with short 
eglandular hairs. Pappus white. 
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Bhutan: S - Samchi district (Daina Khola), Phuntsholing district 
(Phuntsholing), Sankosh district (Sankosh), C — Punakha district (Wangdu 
Phodrang), Tongsa district (Berthi), N -— Upper Kuru Chu district 
(Lingmachey): Darjeeling: Mongpu, Pankhabari, Ryang etc.; Darjeeling/Sikkim: 
Great Rangit Valley; Sikkim: Namphak. Subtropical forest slopes and riverside 
shingle, 200-—1500m. March—May. 


11. B. axillaris (Lamarck) DC.; B. mollis (D. Don) Merrill, B. wightiana DC. 

Strong smelling annual or biennial; stems 5—100cm, simple to short branched 
throughout, pubescent with white spreading hairs interspersed with shorter 
glands. Leaves ovate-oblong to obovate, 2.5-12 x 1-—Scm, obtuse or acute, 
attenuate to broad petiole up to 2cm, (bi)serrate-dentate, sparsely to densely 
pilose on both surfaces with long soft white hairs and shorter glands. Capitula 
few from most outer leaf axils, often forming corymbose or interrupted spicate 
panicles; involucres 4-seriate; phyllaries linear or outermost lanceolate, 
3-5.2mm, pubescent with white hairs and shorter glands. Receptacle hairless, 
Corollas purplish, 2.8-4(-5)mm. Bisexual flowers with glandular hairs and 
sometimes 1—2 long eglandular ones on corolla lobes and hairs on c % of style 
beneath branches. Pappus white. 

Bhutan: S — Phuntsholing district (Phuntsholing), C — Punakha district (near 
Lobesa); Darjeeling: Badamtam, Kurseong, Pankhabari etc. Tea gardens, ditches 
and paddy-fields, 200—-1300m. February—April (September—December (97a)). 


12. B. lacera (Burman f.) DC.; B. subcapitata DC. 

Annual or biennial, 20—100cm; stems glandular-pubescent interspersed with 
long eglandular hairs, often with villous buds below. Leaves obovate or oblance- 
olate, 2.5-10 x 1-—4.5cm, acute or obtuse, gradually or abruptly attenuate at 
base, sometimes + petiolate, serrate or dentate, sometimes lyrately lobed near 
base or lyrate-pinnatisect, sparsely to densely eglandular-pilose, sometimes with 
few glandular hairs. Capitula 4-6mm diameter, in compact narrow axillary and 
terminal panicles; involucres c S-seriate; phyllaries all linear or outermost + 
lanceolate, 2.5-7mm, glandular-pubescent and/or eglandular-pilose. Receptacle 
hairless. Corollas yellow, 4—-5.5mm, lobes of bisexual ones with glandular and 
few short eglandular hairs. Pappus white. 

Bhutan: S — Phuntsholing district (near Phuntsholing); ?Darjeeling: Rangit. 
unlocalised (Hooker collections); W Bengal Duars: Chel (175), Jalpaiguri. 
Roadside ditch, roadside in hot forest, 200-800m. February—May. 


13. B. membranacea DC. 

Annual, 7-100cm; stems usually simple, glandular-pubescent, sometimes with 
few longer eglandular hairs above: leaves simple, obovate or lyrate, often oblan- 
ceolate in outline, with 1—2(—3) pairs of lateral lobes, thinly herbaceous, 2-13 
x 1—Scm, acute or obtuse, narrowly attenuate at base, usually petiolate. 
denticulate (to shallowly dentate), pubescent on both surfaces, sometimes 
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glandular-stipitate above at least in inflorescence; petioles to 3cm. Capitula 
rather few in narrow terminal panicles. Involucre 4mm diameter; phyllaries 
purplish tinged, 6-seriate, 2-6.5mm, glandular-pubescent, sometimes with few 
eglandular hairs, outermost lanceolate, inner ones linear. Receptacle hairless. 
Corollas yellow; female 3.5—4.5mm; bisexual 4.5—5.5mm, lobes with glandular 
hairs and sometimes very reduced eglandular ones. Pappus white. 

Darjeeling: Kurseong, Rungait, Siliguri; Darjeeling/Sikkim: unlocalised 
(Hooker collections). 300—1200m. February—June. 


14, B. virens DC. 

Similar to B. membranacea, but plant entirely lacking glandular hairs except 
on bisexual corolla lobes; stems and inflorescence axes glabrous or sparsely 
pilose; leaves membranous, usually more regularly serrate, glabrescent or spar- 
sely pilose on both faces. 

Darjeeling: Kalimpong district, (395) as ‘Bhutan’. 

No specimens seen from our area. Described from other Indian collections. 


15. B. oxydonta DC. 

?Annual, with stout tap-root; stems usually numerous, + _ prostrate, 
15-30(-40)cm, finely pubescent. Leaves elliptic to obovate, 1-5 x 0.5-1.5cm, 
acute, cuneate at base, + sessile, with a few sharp subspinous teeth, sparsely 
to densely villous on both surfaces and glandular-stipitate. Capitula few in 
terminal and axillary panicles. Involucre c 4-seriate; phyllaries lanceolate to 
linear, 2-6mm, with long eglandular hairs and some stalked glands. Receptacle 
hairless. Corollas yellow, c 4mm; lobes of female flowers with few eglandular 
hairs, lobes of bisexual flowers with dense minute glandular pubescence and 
some long eglandular hairs. Anthers usually abortive. Pappus whitish. 

Bhutan: C — Punakha district (Choojom and Tinlegang (both 71)). 1450— 
2450m. April-May. 

No specimens seen from our area, description based on material from Nepal. 


PLUCHEEAE 


44, LAGGERA Koch 


Annual to perennial herbs; stems erect, with entire or deeply incised wings. 
Leaves alternate, simple, sessile or petiolate. Capitula + cernuous, in large, 
open, leafy panicles, disciform. Involucre campanulate, 7—8-seriate; phyllaries 
imbricate, linear-lanceolate to linear. Receptacle naked. Marginal flowers 
female, numerous, central ones bisexual, few. Corollas pink or mauve. Outer 
flowers numerous, female: corollas filiform, 3—4-toothed. Inner flowers few, 
bisexual; corollas tubular with 5 sparsely glandular teeth: anthers sagittate. 
Achenes oblong, pubescent; pappus I-seriate, of white capillary bristles. 
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Our two species are often regarded as conspecific in other parts of their range 


1. Stems bearing lines of narrow uneven herbaceous teeth 2~16mm deep 


usually joined by a narrow WING .............6. ccc eee ee cece eens 1. L. crispata 
+ Stems bearing entire (rarely denticulate) herbaceous wings 1—5mm deep 
2. L. alata 


1. L. crispata ( Vahl] ) Hepper & Wood; L. pterodonta (DC.) Oliver & Hiern 

Plant (20—)40-—100cm; stems bearing lines of narrow uneven herbaceous teeth 
2-16mm deep, usually joined by a narrow wing; stem teeth and leaves densely 
pubescent, mainly with short erect glandular hairs. Lower leaves narrowly 
obovate, 5-17 x 1.5—6cm, acute, long attenuate at base, sessile or sometimes 
with winged, deeply toothed petiole to 15mm, subentire to serrate-dentate; upper 
leaves narrower, little tapered below, + oblong, sometimes subobtuse. Involucre 
c 7mm diameter; phyllaries 4.5-9mm, at least outer ones glandular-pubescent, 
Corollas 6.5-8mm. Achenes c 1mm; pappus c 6mm. 

Bhutan: S — Gaylegphug district (Sher Camp), C — Tongsa district (Tama 
(117)); Darjeeling: Badamtam, Pankhabari, Ryang etc. Roadside banks, 600- 
1050m. March-April. 


2. L. alata (D. Don) Oliver 

Similar to L. crispata, differing by its entire (rarely remotely denticulate) 
herbaceous wings, 1—Smm deep, along the stems; wings and leaves with thicker 
covering of predominantly longer, spreading multiseptate hairs; all leaves often 
subobtuse, lower ones less tapered below. 

Bhutan: C — Tongsa district (Dakpai (117)); Darjeeling: Sepoydhura (97a), 
unlocalised (Hooker and Cowan collections). Forest clearings, unweeded gard- 
ens, 1650—1700m. 


45. PSEUDOCONYZA Cuatrecasas 


Herbaceous perennial; most parts glandular-pubescent with less persistent 
eglandular hairs; stems erect or decumbent. Leaves alternate, simple to pinnati- 
sect, serrate-dentate, sometimes petiolate, decurrent on stem as 1—2(-3) pairs 
of lobes. Capitula disciform, in small loose corymbs on leafy branches from 
most upper leaf axils. Involucre campanulate, 5—6-seriate: phyllaries imbricate, 
lanceolate (outer 2 series) to linear. Receptacle naked. central ones bisexual. 
few. Corollas creamy white or pink. Outer flowers female, numerous; corollas 
filiform, 3—4-toothed. Central flowers few, bisexual; corollas tubular with 5 
minutely glandular-pubescent teeth; anthers caudate. Achenes oblong. 
pubescent; pappus 1-seriate, of white capillary bristles, subequal to corolla. 
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|. P, viscosa (Miller) d’Arcy; Laggera aurita (L.f.) Clarke 

Plant c 30-60cm. Leaves ovate to obovate, sometimes lyrately or pinnately 
lobed, 2-12 x 1-6cm, acute, cuneate to a narrow base or sometimes lobed to 
base, dentate; decurrent lobes + obovate, c 8 x 5mm, rarely much larger, 
dentate. Involucres 4-6mm diameter; phyllaries 3-7mm, hairs mainly glandular. 
Flowers 4.5-6mm. Achenes c Imm, red-brown. 

W Bengal Duars: Jalpaiguri (174). 


46. BLUMEOPSIS Gagnepain 


Slender annuals. Leaves alternate, simple, sessile, dentate. Capitula disciform, 
in axillary and terminal pedunculate corymbs. Involucre imbricate, c 5-seriate; 
outer phyllaries ovate, subacute; inner ones linear-oblong, caudate. Outer flow- 
ers numerous, female; corolla filiform, minutely toothed. Inner flowers few, sub- 
bisexual with partially developed androecium; corolla broader, 4-toothed: 
anthers 1-4, often unequal, tapered at base into filament, not tailed. Rarely (in 
our area) some perfect inner flowers present, with 5 corolla lobes and 5 caudate 
stamens. Achenes oblong, glabrous; pappus I-seriate, of deciduous bristles 
barbed at base. 


1. B. flava (DC.) Gagnepain; B. falcata auct. non (D. Don) Merrill, Laggera 
flava (DC.) Clarke. Fig. 125c-f. 

Plant 25-100cm; stems usually simple, glabrous. Leaves 2-11 x 0.5—4.5cm, 
coarsely or finely toothed, glabrous or sparsely pubescent; lowest ones obovate, 
narrowed to base: remainder oblong (rarely ovate), acute. truncate at base. 
Capitula 3-4mm diameter: phyllaries 2.5-7mm, glabrous (rarely few coarse 
hairs above on inner ones). Flowers 3.5—4.5mm, teeth of all bisexual ones 
papillose. Achenes 0.5mm, pappus white, 3.5—5mm. 

Bhutan: C — Mongar district (Mongar (117)); Darjeeling: Chenga, Sivok, 
Silak etc. Roadsides, 250-600m. November-—February. 


47. SPHAERANTHUS L. 


Overwintering annuals; stems woody at base, ascending. Leaves alternate. 
simple, decurrent. Capitula disciform, crowded on a globose common receptacle. 
forming terminal rounded glomerules, each capitulum subsessile with several 
bracts below. Involucre 2—4-seriate: phyllaries rather similar to and + equalling 
bracts; flowers + included. Outer flowers several. female; corolla filiform, 
minutely 3-lobed. Central flowers fewer. male; corolla campanulate- 
infundibular, 5-lobed, basal part becoming suberised and much dilated in fruit: 
abortive ovary present, style linear, papillose, minutely bifid at apex. Achenes 
small, + oblong: pappus absent. 

1507 


187. COMPOSITAE 


1.S. indicus L. Fig. 125a—b. 

Rank smelling; stems 10—45cm with 4 irregularly and sharply toothed wings, 
minutely stipitate-glandular and whitish pubescent. Leaves oblanceolate or spa- 
thulate, 2.5-6 x 0.8-2.5cm, obtuse or acute, apiculate, attenuate, semi- 
amplexicaul and strongly decurrent at base, rather irregularly biserrate-dentate. 
minutely stipitate-glandular and white pubescent on both surfaces. Glomerules 
ovoid-globose, c 12 x 10mm; capitulum bracts linear-lanceolate, c 45mm, 
finely acuminate, ciliate, hispid and stipitate-glandular; phyllaries c 12, linear- 
oblong to linear-spathulate, more scarious and less glandular than bracts. 
Female flowers 10-15, male flowers 2—3. Corollas purplish, c 2.4mm. Achenes 
Imm, puberulous. 

Bhutan: S — Samchi district (Samchi (117), Torsa), Phuntsholing district 
(Phuntsholing (117)); unlocalised (Griffith collection from Bhutan); W Bengal 
Duars: Jalpaiguri district (174). Wet places, 600m. January. 

S. senegalensis DC. has been reported from Sikkim (343). It is very similar 
to S. indicus, but has leaves simply serrate-dentate with sessile glandular hairs, 


GNAPHALIEAE 


48. LEONTOPODIUM R. Brown 


Perennial, pulvinate, tufted or stoloniferous, tomentose herbs; flowering stems 
erect or absent. Leaves alternate, simple, entire, basal ones sometimes rosulate. 
Inflorescence terminal, of 1—12(—20) crowded capitula usually surrounded by 
radiating inflorescence bracts conspicuous by colour and/or texture of tomen- 
tum. Flowers unisexual; capitula usually either discoid and dioecious or disci- 
form and of two types borne on separate plants with one sex (usually female) 
much predominant; however, in L. himalayanum discoid and disciform capitula 
may occur in the same inflorescence. Involucre campanulate, imbricate, several- 
seriate; phyllaries (pale) dark brown scarious at least above. Receptacle flat or 
convex, naked, glabrous. Corolla of female flowers filiform, 3—4-toothed at 
apex. Corolla of male flowers narrowly tubular-campanulate, 5-toothed; styles 
oblong, bifid. Achenes oblong-ellipsoid, glabrous or papillose-pubescent; male 
ovaries equally developed in discoid and disciform capitula, papillose pubescence 
often reduced; pappus simple, white, deciduous, subequal to corolla, bristles 
coherent at base, thicker towards apex on male flowers. 





Fic. 125. Compositae: Plucheae and Gnaphalieae. Plucheae. a—b, Sphacranthus indicus: a, shool 
with aggregate capitulum (x %); b, single capitulum on bracteolate peduncle (x 8). cl. 
Blumeopsis flava: c, upper flowering stem (x 7): d, capitulum (x 4): e, female flower (x 8): 
f. perfect bisexual flower (x 8). Gnaphalieae. g—h, Anaphalis contorta: g, upper flowering stem 
(x 7%): h, capitulum (x 6). Drawn by Margaret Tebbs. 
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The habit of most of our species is distinctive, but rarely apparent in dwarf 


specimens. Their identification here is tentative, apart from L. haastioides, 


1. 


+ 


Stems and leaves bearing glandular hairs ..................... 1. L. stracheyi 
Stems and leaves without glandular hairs ....................ceecce. a 
Inflorescence bracts absent or not forming a conspicuous star and scarcely 
differing from leaves in vestiture ......... 0.6.6 e cece eee cece e eee eee eee tr eeriey 3 
Inflorescence bracts present, at least tips spread in a conspicuous star. 
differing from leaves (except upper cauline sometimes) in colour, length, or 
fEKUTE-OF ANGUTMENEUM ares ees eta cab eseas ese ctdcna ees ee Malan ealigeees 4 


New leaves at apex of sterile rosettes 10-25, blades or herbaceous tips 


triangular to obovate, 1.5-8 x 1—3.2mm................... 2. L. haastioides 
New leaves at apex of sterile rosettes 3-10, blades spathulate or oblanceol- 
Bie: Pals. 6 1B SSM «ea aeetes eee ae ee ie panera. 3. L. cf. nanum 


Plant stoloniferous, + matted; stolons spreading, often elongate, naked or 
bearing scattered recurved scales, small spreading leaves or rarely scattered 


appressed petiole-like SCAIES 5 a.5 wea catu easton sine saree steele sees 5 
Plant tufted, with replacement shoots erect, short, crowded, entirely 
sheathed by old teal bases. iccsacsscans a avwtcat rede ceneert tien shes 4 


Stolons bearing scattered, loosely appressed, scarious, modified petioles 
without blades, sometimes most stolons filamentous (width hardly exceeding 


width of tnalt TOOTS) ssc... cc vce eeecunsy as edannaveeebisweens 3. L. cf. nanum 
Stolons naked or bearing scattered recurved scales or small spreading non- 
sheathing leaves, most or all stolons thicker ................00:eeeeeeeeeeees 6 


Flowering stems 0.5—6cm; radiating bracts greyish-yellow to brown villous 
above, oblanceolate or spathulate....................55. 4. L. monocephalum 
Flowering stems more than 6cm or indumentum of radiating bracts whitish 
(araneous-)tomentose above or radiating bracts lanceolate to elliptic 

5. L. jacotianum 


Inflorescence diameter across radiating bracts 2-4 x diameter of its cluster 


OF CAPA, cir acer n acum maka moatenaeenady mncawaer sta 6. L. himalayanum 
Inflorescence diameter across radiating bracts 1-2 x diameter of its cluster 
OL CAP IPUNA cals, ca oelarek opin gaa se eRouael Po ee ed eas ome 7. L. leontopodinum 


1. L. stracheyi (Hook.f.) Hemsley: L. alpinum Cassini var. stracheyi Hook.f. 


Stoloniferous. 30-45cm; stolons thick, bearing scarious scale leaves up to 


apex: flowering stems brownish, glandular and sometimes crisped pubescent. 
Leaves narrowly oblong-lanceolate, acute or acuminate. sessile. almost 
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auriculate, green, glandular and sometimes crisped pubescent above, closely 
white tomentose beneath, upper ones 2-3 x 0.3-0.7cm. Capitula 5-11, crowded, 
apparently always dioecious; bracts similar to leaves but white tomentose on 
both surfaces, more densely so above, with some erect hairs beneath. Phyllaries 
ovate to oblanceolate, 4—-4.5 x 1-2mm, with dark brown scarious margin. 
Corollas 3.5-4mm. Achenes 0.75-1mm, pubescent; male ovary pubescent. 
Bhutan: C — Thimphu district (Jakhuthethe), N —-Upper Mo Chu district 
(Lingshi, Jari La). Grassy banks, dry hills, 3950-4250m. September—October. 


2. L. haastioides Handel-Mazzetti; Antennaria muscoides Clarke non L. mus- 
coides Handel-Mazzetti, L. jacotianum Beauverd var. haastioides (Handel- 
Mazzetti) Srivastava. Fig. 126a. 

Forming dense cushions; shoots c 1.5cm, short columnar, with closely imbri- 
cate leaves. Leaves spathulate or oblong, 4-8 x 1|-2mm; tip spreading, thick- 
ened, herbaceous and thickly greyish tomentose (or subglabrescent (345)), 
rounded at apex; base thin, appressed, scarious and sparsely araneous below. 
Capitula solitary, 3-4mm diameter, dioecious or predominantly female, ebrac- 
teate, immersed among leaves; phyllaries lanceolate to oblanceolate, 4-6 x 
0.6-2mm, acute or obtuse, tips scarious, brownish. Corollas 3—-4mm. Achenes 
c 1.2mm, pubescent or glabrous; male ovary glabrous (or sparsely pubescent 
(345)). 

Sikkim: Donkung, Giagong (345), Gayum Chhona (345), Lhonak, Tang La; 
Chumbi: Dongka La (345). Stony ground, bare soil, 4550-4900m. August. 

A collection from Tolegang, Upper Bumthang Chu district, Bhutan differs 
considerably in its distinct, obovate, wider (2.4—3.2mm), greenish leaf blades 
with yellowish tomentum, larger capitula (6—8mm diameter) and phyllaries with 
dark brown upper margin and tip. It may represent a distinct taxon. 


3. L. cf. nanum (Hook.f. & Thomson) Handel-Mazzetti; Antennaria muscoides 
sensu F.B.I. p.p. non Clarke. Fig. 126b. 

Pulvinate-caespitose or matted, 2-7cm, greyish tomentose; stems mostly sub- 
erect, covered in scarious appressed leaf bases, with rosette of few leaves at apex 
(sometimes of many leaves on flowering shoots); spreading stolons sometimes 
present, bearing scattered, loosely appressed, scarious, modified petioles without 
blades. Leaf blades oblanceolate to spathulate. 7-13 x 1.8-4(—S)mm, usually 
subequal to sheathing base, obtuse. Flowering stem absent or 1.5-2cm with 
scattered non-sheathing leaves. Capitula solitary or c 3-7 interspersed with 
inflorescence bracts; inflorescence bracts inconspicuous, non-radiating and + 
similar to rosette leaves in shape and colour but non-sheathing, few large 
(subequal to leaf blades), sometimes with others much shorter or some tran- 
sitional to phyllaries. Capitula predominantly female or all male, 2—6mm diam- 
eter; phyllaries mostly oblong to oblanceolate, 4—6.5mm, obtuse to acuminate. 
Corollas 3-3.6mm. Male ovary and achenes usually glabrous. 
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Sikkim: above Giagong, Kanchenyao; Sikkim/ Tibet: around Khamba Dzong. 
Between 4900 and 5400m. In fruit in July. 

Only four disparate collections seen from our area, mostly of incomplete 
specimens. Some have been determined as L. pusillum (Beauverd) Handel- 
Mazzetti (345), including the collection from Kanchenyao with a rosette of 
many non-sheathing leaves beneath a sessile inflorescence. L. pusillum is usually 
distinguished by its filiform stolons with remote scales and conspicuous radiating 
bracts. It occurs further north, just beyond our area and possibly at Lhonak 
Sikkim (plants with flowering stems c 1cm). An incomplete collection of uncer- 
tain identity from Lugnak La, Sikkim shows some similarities to L. nanum. It 
has flowering stems c Scm with lorate leaves c 18 x 2mm and inflorescences of 
c 10 capitula surrounded by thickly tomentose lorate ?stellate bracts. 


4. L. monocephalum Edgeworth; L. alpinum var. alpinum sensu F.B.1. p.p. non L. 
alpinum Cassini. Fig. 126c. 

Stoloniferous, forming mats, 4—-10cm; stolons slender, with scattered recurved 
scales or small non-sheathing leaves, + prostrate, terminated by a loose rosette 
of leaves. Leaves oblong-oblanceolate to spathulate, 7-18 x 2—3.3mm, obtuse, 
rarely brown-apiculate, dilated at base, yellowish (rarely greyish) tomentose. 
Flowering stems 0.5—6cm. Capitula 1-10, dioecious (in our specimens), central 
one 5—7mm across; radiating bracts oblanceolate or spathulate, to 14 x 
3(-4)mm, greyish-yellow to brown villous(-sericeous) above, sometimes with 
concealed apiculus. Phyllaries (ovate—)oblanceolate, 4-6.2 x 1-—2mm, with 
blackish, scarious, deeply lacerate margins. Corollas 3.3—4.2mm. Achenes 
pubescent; male ovary sparsely pubescent. 

Sikkim: Lhonak, Lungia Chur (345); Chumbi: Guptende La. 4700—5200m. 
August. 

Description above includes some dubiously localised Hooker specimens from 
Sikkim that are intermediate with L. jacotianum. 


5. L. jacotianum Beauverd; L. alpinum var. alpinum sensu F.B.I1. p.p. non L. 
alpinum Cassini. Fig. 126e. 

Stoloniferous, forming mats, 6—28cm, greyish (greyish-yellow) tomentose, 
stolons slender, elongate, usually naked (sometimes remotely squamate), termin- 
ated by a loose rosette of leaves. Leaves 7—-25mm, subobtuse to acuminate, 
usually brown-apiculate; rosette leaves linear, lorate-spathulate or oblanceolate, 
1—3mm wide; cauline leaves lanceolate to lorate or linear with margins recurved, 
1—Smm wide. Flowering stems 2—25cm. Capitula 4-9(-18), all female or pre- 
dominantly male or female, usually densely crowded; radiating bracts lanceolate 
to oblong-elliptic, 8-25 x 2.2~7mm, often long acuminate, more densely whitish 





Fic. 126. Compositae: Gnaphalieae. a—e, Leontopodium species (x %/): a, L. haastioides, b. L. 
cf. nanum from Giagong; c, L. monocephalum; d, L. himalayanum: e, L. jacotianum. Drawn 
by Margaret Tebbs. 
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(rarely yellowish or brownish) tomentose than cauline leaves. Phyllaries lanceo. 
late to oblanceolate, 3-Smm, brown scarious above. Corollas 3—3.5mm. Achenes 
pubescent; male ovaries pubescent or subglabrous. 

Bhutan: C — Thimphu district (Pajoding, Paro Pass, Somana), Bumthang 
district (Kyi Kyi La), N—- Upper Mo Chu district (Kohina, Laya, Singche La 
etc.), Upper Bumthang district (Pangotang); Sikkim: Gochung, Yeumthamg, 
Zongri etc.; Chumbi: Lingmatang, Tangu. Open grassy banks and hillsides. 
3050-5150m. July—October. 

Two varieties have been recognised in our area (345), but can scarcely be 
maintained: var. jacotianum with flowering stems 3-12cm, leaves araneous 
above, finely white tomentose beneath; var. paradoxum (Drummond) Beauverd, 
more compact with rosette leaves more slowly marcescent, leaves and bracts 
villous-lanate on both sides. 


6. L. himalayanum DC.,; L. alpinum var. alpinum sensu F.B.1. p.p. non L. alpinum 
Cassini. Fig. 126d. 

Plant densely tufted, (3—-)7—-32cm; offsets sheathed below by many old leaf 
bases, terminated by loose tuft of few leaves. Offset leaves linear-spathulte, 
sometimes brown apiculate; cauline leaves + lorate, 18-70 x 1—4mm, acute or 
subobtuse, less often apiculate, greyish tomentose. Capitula crowded, 
(4—)7-12(-20), discoid or disciform; disciform capitula usually all similar, some- 
times central one predominantly male and remainder predominantly or entirely 
female; bracts lorate, usually dilated at or near base or sometimes linear- 
lanceolate, (obtuse) acute or acuminate, basal half at least of upper face more 
densely white (yellowish-grey or tawny) tomentose than leaves or very rarely 
villous, outer ones 12-40 x 2—7.5mm. Inflorescence diameter across bracts 2-4 
x diameter across capitula. Phyllaries + oblong, 3.5-6 x 1-2.5mm, with 
broad brown scarious margin at least above. Corollas 3.3—4mm. Achenes 
1.5—2mm, glabrous or sparsely pubescent; male ovaries ?always glabrous. 

Bhutan: C — Thimphu and Tongsa districts, N -Upper Mo Chu, Upper Pho 
Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim: Chemathang, 
Yakla, Yampung etc.; Chumbi: Kalaeree, Phari (369). Rocky hillsides and alpine 
turf, 3800-5500m. June—October. 

The plants from Phari have been described as L. himalayanum var. pumilum 
Ling, with stems 1—3cm, leaves 8-15 x 1-—2mm, inflorescence 2—3cm across 
bracts, radiating bracts 10-15 x 1—3mm, capitula |-3. 


7. L. leontopodinum ( DC.) Handel-Mazzetti; L. a/pinum var. alpinum sensu F.B.L. 
p.p. non L. alpinum Cassini, L. ochroleucum Beauverd 

Very similar to L. himalayanum, but differs by its cauline leaves oblong- 
lanceolate to spathulate, very obtuse to subacute; diameter across radiating 
bracts 13-35mm, |-2 x diameter across capitula; radiating bracts ovate to 
linear-lanceolate. 

Some fragmentary specimens of small plants (3—8cm) from Sikkim, mixed 


1514 


48. LEONTOPODIUM 


with L. himalayanum, have been identified as this species ((345), localities 
considered unreliable). Very dwarf specimens with flowering stems c 5mm and 
inflorescence bracts radiating, elliptic, short, with tips exposed and conspicuously 
tomentose may also belong here, including some from Gayum Chhona (Sikkim). 


49. ANAPHALIS DC. 


Perennial herbs or subshrubs; stems + erect, usually cottony lanate- 
tomentose. Leaves simple, alternate, entire. Capitula small to medium-sized, 
several to many in terminal corymbs, rarely solitary. Flowers unisexual; capitula 
discoid and dioecious or disciform and of two types, borne on separate plants, 
each with one sex much predominant, usually female. Involucre broadly cam- 
panulate; phyllaries several- to many-seriate, scarious, inner petaloid, white or 
yellowish. Receptacle convex, naked. Corolla of female flowers filiform, 
3-4-toothed at apex. Corolla of male flowers narrowly tubular-campanulate, 
5-toothed; anthers tailed; style branches obtuse. Achenes oblong, usually papil- 
lose-pubescent; male ovary abortive in predominately female capitula, but as 
long as those of female flowers, + absent in predominately or entirely male 
capitula (?except A. cavei); pappus simple, just exceeding corollas (2longer in 
A. deserti), of separately deciduous bristles often thickened at tips on male 
flowers. 


1. Leaves decurrent on stems for at least 5mm, though often very narrowly so 


2 

+ Leaves not-or scarcely decurrent: On StOMS sas Sosss sree seed dladea aes teed 5 
2. Short-lived (2biennial ) herbs, without woody crowns or branch systems 

2. A. busua 

+ Long-lived plants with woody crowns or branch systems ................+. 3 


3. Well-developed system of persistent aerial branches; longest phyllaries 
BO SII aecases oe aon eens oad dace eh ee aR A sats emia gt tae 10. A. cooperi 


4. Weakly suffrutescent stock bearing many woolly buds composed of sessile 
scale leaves 8. A. deserti 


+ Much-divided woody crown at soil surface bearing non-woolly buds with 
large erect petiolate leaves often much longer than cauline leaves and with 
SIMIlak INGUMENTUN gcsexccec. caters yessaeed Ae ads etek 9. A. xylorhiza 
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eo 


on 


a 


Sag 


Flowering stems persistently glandular hairy ...............000.00 6 
Flowering stems araneous to tomentose, sometimes glabrescent ......._ 7 
Longest phyllaries 7—8mM ............... ccc ce eee eee 12. A. subumbellata 
Longest phyllaries to 4mm .............. cece eee eee e cece cece a es 4. A. hookeri 


At least some basal leaves petiolate or plant less than I5cm...........0 
Leaves sometimes narrowed towards base but not petiolate and plant more 


(Hai LSC aacceteccanteea do nichdue yen husetaieasis eota edna oar sh ® an cod ll 
Phyllaries 6—7-seriate, longest 5-7.lmM............. 0. ccc cece eee eee eee ee ce, 9 
Phyllaries 8—9-seriate, longest 7.5—llmm ................0.. 00. cece cee, 10 


Much-divided woody crown without stolons; phyllaries white 


9. A. xylorhiza 
Plant caespitose but without woody crown; phyllaries yellowish 


11. A. cavei 


. Leaves |- or 3-veined, + not amplexicaul, all less than 2.5cm wide; inflor- 


escences with 1-15 capitula................ 0c eee 13. A. nepalensis 
Leaves 3- or 5-veined, semi-amplexicaul at base, either some wider than 
2.5cm or some inflorescences with more than 15 capitula..14. A. triplinervis 


. Leaves oblanceolate, flat, whitish tomentose on both faces; phyllaries to 


5.2mm, most white below ........... 0... c ccc cece cee eee e eae ee en 1. A. adnata 
Leaves narrowly lanceolate to narrowly oblong or linear, often yellowish 
to cinnamomeous tomentose below, sometimes glabrescent above or some 
phyllaries longer than 5.2mm, all brownish below .....................645 12 


. Leaf margin often strongly recurved; phyllaries 30—50 in c 5-6 series 


6. A. contorta 
Leaf margin scarcely recurved; phyllaries 55-120 in c 8-10 series ...... 13 


. Tufted plant, much branched, with slender stems 1—2mm thick below 


5. A royleana 
Stems simple (rarely few-branched) from long underground runners, c 
3—S5mm thick below (rarely thinner if branched at base) ................. 14 


. Leaves densely cinnamomeous tomentose beneath, thinly greyish tomentose 


above; lateral veins absent or 2, concealed ..................05. 7. A. griffithii 
Leaves of flowering stems sometimes grey tomentose beneath, usually glabr- 
ous above; lateral veins 2 or 4, prominent ............... 3. A. margaritacea 


1. A. adnata DC.; Gnaphalium adnatum (DC.) Kitamura 


Herbaceous; stems erect, simple, 15—45cm. Leaves oblanceolate. 5-9 x 


0.5—2cm, acute, base narrowed, semi-amplexicaul, appressed whitish tomentose 
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on both surfaces but thinner on upper surface, distinctly 3- or 5-veined. Capitula 
small, 2.5-3.5mm diameter, in dense clusters in terminal corymbs, usually with 
short or rarely long-pedunculate glomerules from most leaf axils; only capitula 
with predominately female flowers seen from our area. Involucre 5~8-seriate: 
phyllaries ovate or elliptic, white, subacute, base narrowed, outermost brownish 
below, outer and middle ones subequal, to 3.7-5.2mm long, inner ones unguicu- 
late. Corollas 2-3mm. Achenes 0.5mm, papillose. 

Bhutan: S — Deothang district (Deothang-Raidong), C — Thimphu district 
(Motithang), Punakha district (Wangdu Phodrang-Naki (345)), Tsarza— 
Samtengang); Darjeeling: Kariabasti, Kurseong—Tindaria; Darjeeling/Sikkim: 
unlocalised (Hooker collections). 1200-2450m. August—January. 


2. A. busua (D. Don) DC.; A. araneosa DC., A. alata Maximowicz. Dz: 
Wadepusang shing. 

Short-lived herb (?biennial), 20-80cm, sparsely to moderately arachnoid- 
tomentose, sometimes also short glandular-pubescent; stem erect, usually only 
branched beneath inflorescence. Leaves linear-lanceolate, 3.5-10 x 0.3—Icm, 
acuminate, base shortly or strongly decurrent, green and sparsely tomentose 
above, greyish moderately tomentose beneath. Capitula numerous, in corymbs: 
flowers all female or predominantly male or female: involucre c 4-seriate, 
2.5-Smm diameter; phyllaries ovate or elliptic, obtuse or acute, white above, 
outer ones somewhat larger, to 3.5-4.7 x 1.3-2.2mm, at least inner ones 
unguiculate. Corollas 2.2-3mm. Achenes 0.5mm, papillose. 

Bhutan: S — Phuntsholing (117), Chukka (117), Gaylegphug (117) and 
Deothang districts, C - Punakha, Tongsa, Mongar (117) and Tashigang districts, 
N-Upper Mo Chu district; Darjeeling: Darjeeling, Rayong, Tanglu etc.; Sikkim: 
Lachen. Hillsides, among shrubs, roadsides, 300-4080m. February-November. 


3, A. margaritacea (L.) Bentham & Hook.f.; A. cinnamomea (DC.) Clarke. Dz: 
Daningon. 

Herb 30-80cm, from long subterranean stolons: stems closely greyish or 
brownish tomentose. Leaves of flowering stems narrowly elliptic or lanceolate, 
2.5-12 x 0.2-1.8cm, acuminate, sessile. narrowed at base, sometimes weakly 
auriculate, non decurrent, thinly tomentose or glabrescent above. greyish or 
brownish (rarely yellowish) closely tomentose beneath, 3-veined; short sterile 
stems with oblanceolate, obtuse to cuspidate leaves to 8 x 2.5cm sometimes 
present. Capitula in usually dense clusters in dense to diffuse corymbs; flowers 
predominantly female or all male, rarely predominantly male. Involucre c 
8-10-seriate, 4~6mm diameter; phyllaries white. brownish at base, middle ones 
longest, oblong-elliptic, 4.3-6mm, obtuse to acuminate. inner ones unguiculate. 
Corollas 3-5.3mm. Achenes 0.6mm, papillose. 

Bhutan: S — Chukka and Deothang districts. C — Thimphu, Punakha, Tongsa. 
Mongar and Tashigang districts, N — Upper Mo Chu: Darjeeling: Darjeeling. 
Rongsong, Tanglu etc.; Sikkim: Bakhim, Lachen, Lachung. Takla; Chumbi: 
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Yatung. Cleared forests, roadsides, rock-crevices etc., 900-4500m. July- 
December. 


4. A. hookeri Hook.f. 

Herb more than 60cm; stems erect, glandular-pubescent throughout, araneous 
above. Leaves lanceolate, 5-10 x 0.5—1.3cm, acuminate, cordate-auriculate al 
base, sessile, 3-veined, sparsely araneose on both surfaces, glandular-pubescent 
beneath. Capitula numerous, in terminal corymbs; flowers predominantly female 
or ?all male. Involucre 3—3.5mm diameter; phyllaries white, pale brown at base. 
outer ones ovate-oblong, middle ones longest, oblong to elliptic, to 3-4mm. 
obtuse or subacute, inner ones unguiculate. Corollas 2.5mm. Achenes oblong, 
0.5mm, papillose. 

Sikkim: Lachen and Lachung. 2745m. July-August. 


5. A. royleana DC. var. concolor Hook.f. 

Tufted subshrub, much branched at base; stems slender, 15—35cm, erect or 
ascending, woody below with dead leaves and prominent adventitious buds at 
flowering, lanate. Upper leaves narrowly elliptic, 20-60 x 1.5—6mm, + acumi- 
nate, base scarcely narrowed, sessile, | vein apparent, thinly yellowish or greyish 
lanate on both surfaces. Capitula 3-30 in dense terminal corymbs; flowers 
entirely male or predominantly female. Involucre 5.5—6mm diameter; outer 
phyllaries ovate, entirely brown; middle ones longest, ovate or elliptic, to 
5.8-7mm, usually acute, white above, inner ones unguiculate. Corollas 
2.8-4mm. Achenes 0.75mm, papillose. 

Bhutan: N — Upper Mo Chu district (Tharizam Chu); Sikkim: Dadong, 
Lachung, Yakla etc.; Chumbi: Gautsa. Grassy hillsides, 3950-4570m. June- 
September. 

A small specimen from Tangu (Sikkim) may belong here, but differs by its 
scarcely brown middle phyllaries and non-unguiculate inner ones. 


6. A. contorta (D. Don) Hook.f.; A. tenella DC. Dz: Churkarp. Fig. 125g-h. 

Plant woody at least at base, 15-40cm; stems erect or decumbent, usually 
with prominent tomentose buds below. Leaves numerous, linear, I-3 x 
0.1—0.5cm, acute, sometimes with black tip, base cordate, margin usually revol- 
ute, whitish tomentose on both surfaces but more densely so beneath, |-veined. 
Capitula in rounded usually densely crowded corymbs; flowers predominantly 
or entirely male or female. Involucres 5—6-seriate, 3—-4.5mm diameter; outermost 
phyllaries ovate, brownish or purple-tipped, remainder white or yellowish, 
middle ones longest, ovate to oblanceolate, to 4—5.3mm, inner ones unguiculate 
or not. Corollas 2—-3.3mm. Achenes 0.5mm, papillose. 

Bhutan: S — Phuntsholing or Chukka district, C — Ha, Thimphu, Punakha. 
Tongsa (71), Tashigang, Mongar and Bumthang districts, N —- Upper Mo Chu 
and Upper Pho Chu districts: Darjeeling: Darjeeling, Kurseong. Sandakphu 
etc., Sikkim: Meguthang, Yakla. Zongri etc.; Chumbi: Natu La—Chubithang. 
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Phari, Yatung etc. Open slopes and screes, 2150-4400m. February, July- 
November. 

An extremely variable taxon. Small densely tufted plants with weak stems 
persistent and much branched in lower half and non-unguiculate inner phyllaries 
have been segregated as A. tenella DC. 


7, A. griffithii Hook.f. 

Perennial, 20—SOcm; stems erect or ascending, thinly pale brownish tomentose. 
Leaves numerous, narrowly oblong or elliptic, 2-5.5 x 0.2-0.5cm, subacute to 
acuminate, with brownish tip, sessile, neither decurrent or auriculate at base, 
densely pale brownish tomentose beneath, greyish araneous above, |-veined, 
margin flat. Capitula rather few in compact heads sometimes grouped in loose 
corymbs; flowers predominantly female in our specimens. Involucre c 8-seriate, 
5-6mm diameter; phyllaries whitish, outer ones at least brown below, ovate, 
middle ones elliptic, to S-6mm, acute or acuminate, inner ones unguiculate, to 
6.3mm. Corollas 4.4—5.2mm. Achenes c 0.5mm, subglabrous. 

Darjeeling: Chhota Rangit, Kurseong, Mongpu; Sikkim: Lusing. 300- 
1350m. October. 


8. A. deserti Drummond 

Subshrub 15—25cm; stock with short, stout, creeping, woody branches with 
many woolly buds; flowering stems slender, erect, glabrescent. Leaves lanceolate 
to narrow-oblong, 1.5-4 x 0.3—0.6cm, obtuse or subacute, decurrent, short 
glandular-pubescent on both faces with sparse arachnoid tomentum at least 
beneath uppermost leaves. Inflorescence a compact terminal corymb of c 7-33 
capitula. Involucre c S-seriate, 3.5—-Smm diameter; phyllaries c 25-40, white 
above, mostly elliptic, to 5.5 x 2.8mm, usually obtuse; outer purplish and 
tomentose below; inner unguiculate, sometimes acute. Flowers all male or all 
female except 2—3 male. Corollas 3-4mm. Pappus to 5.3mm. 

Sikkim: Lhonak. 4500-4700m. August. 


9, A. xylorhiza Hook.f. Dz: Jau metog 

Tufted herb, almost suffrutescent, 2—20cm; tap-root very woody. twisted; 
stock divided into stout partly exposed woody crowns with erect petiolate leaves 
usually longer than cauline leaves. Flowering stems loosely greyish tomentose, 
sometimes glabrescent below. Leaves oblanceolate or spathulate, 1.3-6 x 
0.2-0.8cm, attenuate at base, yellowish or greyish arachnoid tomentose and 
glandular-pubescent on both surfaces or tomentum soon lost from upper face: 
leaves of crown obtuse, petiolate: cauline leaves + sessile, sometimes narrowly 
decurrent, upper ones usually acuminate to a fine point. Capitula in compact 
corymbs; flowers predominantly female or entirely male. Involucre 6—7-seriate. 
¢ 4mm diameter: outer phyllaries brown below, middle ones longest. lanceolate 
to oblanceolate, to 57mm, + obtuse, inner ones unguiculate. Corollas 
2.5(-4)mm. Achenes 0.8—1mm, papillose. 
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Bhutan: C — Thimphu district (Somana), N — Upper Mo Chu district ( Lingshi 
Laya, Sinchu La etc.), Upper Bumthang Chu district (Marlung); Sikkim: 
Chugya, Giaogang, Lhonak etc.; Chumbi: Chomp Lahari, Gautsa—Phari. Grassy 
hillsides to screes, 3950-4900m. June—September. 


10. A. cooperi Grierson 

Rounded (sub)shrub; branches up to 40cm, loosely covered with dead leaves: 
flowering shoots 10—15cm, + erect, loosely covered by pale brownish tomentum. 
Leaves narrowly oblanceolate, 4-5 x 0.4—0.8cm, acute or acuminate, attenuate 
at base, narrowly decurrent on stem, loosely brownish tomentose on both 
surfaces, 1-veined. Capitula 6-20 in compact corymbs; flowers predominantly 
female or almost entirely male; involucre 5—7-seriate, c 6mm diameter; phyllaries 
white above, ovate-oblong, 7—9.5 x 2-—3mm, obtuse or subacute, often erose. 
Corollas 5.5mm. Achenes (immature) 1mm. 

Bhutan: C — Thimphu district (Barshong), N—- Upper Mo Chu district (Laya), 
Upper Pho Chu district (head of W Pho Chu), Upper Bumthang Chu district 
(Kantanang). Pebbly shores of glacier lake and grassy ledges of exposed ridge, 
3800—-4480m. June—September. 


11. A. cavei Chatterjee 

Caespitose herb, 2—7cm; stems densely brownish tomentose. Leaves of flower- 
ing stems + oblanceolate, 5-8 x 1.5—3.5mm, obtuse or subacute, base attenu- 
ate, sessile, densely brownish lanate; leaves of sterile rosettes shorter and wider. 
Capitula c 4mm diameter, in small dense corymbs of 5—9 capitula. Phyllaries 
+ oblanceolate, obtuse, yellowish with brown band above weakly defined claw, 
middle ones longest, to 6.5—7.1mm. Flowers 15-25; corollas 3.8mm. Achenes 
Imm, sparsely papillose. 

Sikkim: Naku Chho, Goecha La. 5000-5300m. September. 

Capitula c *% female on our specimens; in E Nepal specimens have been 
collected with entirely female or male flowers, the latter with partly developed 
ovaries, c 0.6mm. 


12. A. subumbellata Clarke 

Herb to 45cm; stems erect, simple, minutely glandular, with whitish tomentum 
deciduous except from inflorescence branches. Leaves lanceolate to spathulate, 
3-6 x 0.25—1.8cm, subobtuse to acuminate, with a fine blackish tip, obtuse to 
long attenuate at base, sessile, 3-veined, glandular-pubescent on both surfaces 
but more densely so above, with whitish tomentum + persisting at margins and 
along veins. Capitula rather few in compact corymbs; flowers predominantly 
male or predominantly female. Involucre c 6—8-seriate; phyllaries lanceolate. 
acuminate, white, prominently brownish below, middle ones longest, to 
7.2-8.5mm, inner ones unguiculate. Corollas c 4mm. Achenes c 0.8mm. 
papillose. 
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Sikkim: Gnatong, Lachung; Chumbi: Yatung, Natu La~Chubitang. 3050- 
3650m. July-October. 


13, A. nepalensis (Sprengel ) Handel-Mazzetti 

Herbs, sometimes with arching stolons, 2.5-50cm; stems sparsely or densely 
whitish tomentose. Lower leaves oblong or elliptic to spathulate, 1-10 x 
0.3-2.3em, subacute to acuminate, with a blackish tip, tapering at base, some- 
times petiolate, + not amplexicaul, I- or 3-veined, whitish (rarely yellowish) 
tomentose on both surfaces but more densely so beneath or sometimes yellowish 
to cinnamomeous beneath, petiole to 4.5cm; upper leaves usually narrower, 
usually sessile, uppermost sometimes with scarious tip. Capitula 1-15, in cor- 
ymbs; flowers predominantly male or predominantly female. Involucre 
8-9-seriate, 6-7.5mm diameter; phyllaries brownish or blackish below. white 
above, middle ones longest, + lanceolate, 6.5—11 x 2—3mm, acuminate, inner 
ones with green claw. Corollas 3—4mm. Achenes 0.6—0.8(—1.1)mm, papillose. 


|. Lower leaves 0.5—2.2cm wide, 1- or 3-veined, lowest usually petiolate; 


inflorescences of (1—)5—-15 capitula ......................0.. a. var. nepalensis 
+ Lower leaves 1-5 x 0.3—0.8mm, often sessile, usually 1-veined; most or all 
capitula solitary, rarely 2—4 together ................... b. var. monocephala 


a. var. nepalensis; A. triplinervis (Sims) Clarke var. intermedia (DC.) Airy Shaw, 
A. nubigena sensu F.B.I. p.p., A. cuneifolia (DC.) Hook.f. 

Plant 10—50cm. 

Bhutan: C — Thimphu, Punakha, Tongsa, Bumthang and Mongar districts, N 
- Upper Mo Chu, Upper Pho Chu and Upper Kulong Chu districts: Darjeeling: 
Senchal, Sandakphu etc. (all 69); Sikkim: Chomnagu, Dzongri—Olothang (69) 
etc; Chumbi: Natu La—Chubitang, ?Patong La etc. Forest margins, open grassy 
hillsides, peaty slopes and screes, 2400-4265m. June—October. 


b. var. monocephala (DC.) Handel-Mazzetti: A. nubigena sensu F.B.I. p.p., A. 
triplinervis var. monocephala (DC.) Airy Shaw 

Plant 2.5-15(—18)cm. 

Bhutan: C — Thimphu, Tongsa, Bumthang and Tashigang districts, N - Upper 
Mo Chu, Upper Pho Chu, Upper Bumthang Chu and Upper Kulong Chu 
districts; Sikkim: Dzongri, Lasha Chhu, Yume Samdong etc.; Chumbi: Phari, 
Tangkar La, Yatung etc. River sands, peaty sites, in grass, among dwarf shrubs, 
rocky slopes and crevices, 2750-5200m. June—October. 


A poor unlocalised collection from Darjeeling or Sikkim, of uncertain identity, 
differs from var. nepalensis by its narrowly winged petioles. non-unguiculate 
inner phyllaries and glutinous tomentum with clavately tipped hairs. 


A. acutifolia Handel-Mazzetti has been reported from Chumbi (421) but no 
examples have been seen. Its indumentum, inflorescence and capitula are similar 
to those of var. nepalensis but it is laxly caespitose with a short thick rhizome 
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and no slender leafy stolons, it lacks long-petiolate basal leaves and has many 
narrowly oblong cauline leaves 


14. A. triplinervis (Sims) Clarke 

Plant 23—-50cm, differing from A. nepalensis by its semi-amplexicaul leaves: 
lower leaves 3- or S-veined, 4-17 x 1.5—4cm, usually with petiole to Sem: 
capitula 9-70 per inflorescence. 

Bhutan: C — Bumthang district (Bumthang, Dhur); Darjeeling: Darjeeling, 
Sandakphu, Senchal-Ghum etc.; Sikkim: Tonglo, Lachung, Prek Chhu etc. 
Grassy slopes, open meadows and stony banks, 1800—4250m. July—October, 

A number of collections could not be certainly separated from A. nepalensis 
including one from Motithang (Bhutan: Thimphu district) in forest and one 
from Laya (Bhutan: Upper Mo Chu district). Basal lateral shoots alone are 
often inadequate for identification. 


50. PPEUDOGNAPHALIUM Kirpichnikov 


Annual herbs. Leaves simple, alternate, entire. Capitula in corymbs, disciform. 
Involucres campanulate; phyllaries several-seriate, scarious, yellow, glossy. 
Receptacle flat, naked. Marginal flowers female, numerous, filiform. Inner flow- 
ers bisexual, few; corollas narrowly tubular-campanulate, 5-toothed. Corollas 
yellow. Achenes + oblong, papillose; pappus simple, bristles slender, free or 
partly coherent at base, deciduous. 


1. Leaves whitish tomentose on both surfaces .....................4. 1. P. affine 
+ Leaves green glandular on upper surface, white tomentose beneath 
2. P. hypoleucum 


1. P. affine (D. Don) Anderberg; Gnaphalium affine D. Don, G. luteoalbum L. 
var. multiceps (DC.) Hook.f. Dz: Mito kapa, Nep: Hooki phul (117). 

Stems erect or spreading, 10-40cm, often branched from base, whitish tomen- 
tose. Leaves lanceolate to oblanceolate, 1.5-6 x 0.3—Icm, obtuse to acuminate, 
sessile at base, whitish tomentose on both surfaces. Capitula 2—2.5mm diameter, 
in dense corymbs. Phyllaries 3—4-seriate, ovate-oblong, |.7—3mm, obtuse or 
outermost subacute, inner ones usually with broad claw. Corollas 2mm. Achenes 
0.5mm, papillae sparse; pappus as long as corollas, bristles slightly coherent 
at base. 

Bhutan: S — Chukka, Gaylegphug and Deothang districts, C — Thimphu. 
Tongsa and Mongar districts; Darjeeling: Darjeeling, Jhepi, Kalimpong ¢tc.: 
Sikkim: Lachen, Lhonak, Yoksam; Chumbi: Chubitang-Yatung. Common weed 
on roadsides and cultivated ground, 1050-4900m. March—December. 
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2, P. hypoleucum (DC.) Hilliard & Burtt; Gnaphalium hypoleucum DC. 

Plant 20-80cm; stems erect, usually simple, branching above, greyish tomen- 
tose at first, later brownish glandular. Leaves 1.5-4 x 0.2-0.5cm, acuminate. 
sessile, semi-amplexicaul at base, usually undulate, greenish, glandular- 
pubescent above, greyish tomentose beneath. Capitula 3-3.5mm diameter, in 
corymbs; phyllaries c 5-seriate, elliptic-oblanceolate, to 3-3.5mm, yellow, 
obtuse, at least inner ones unguiculate. Corollas 2.5mm. Achenes 0.5mm: pappus 
as long as corollas, bristles free. 

Bhutan: C — Thimphu district (Paro, Tho Cu La), Punakha district (Ritang, 
Tinglegang), Tongsa district (Tashiling), Bumthang district (Tangphomrong. 
Ura); Darjeeling: Kurseong, Sepoydhura (both 97a); Sikkim: Gangtok (97a), 
Pemayangtse-Thinglen; Chumbi: Trakarpo; W Bengal Duars: Jalpaiguri district 
(174). Hillsides, open ground, roadsides, fields, crops and pine forest. 1650-- 
3350m. March—October. 


51. GAMOCHAETA Weddell 


Annual herb. Leaves spathulate, alternate, entire. Capitula in axillary clusters 
forming a more or less interrupted leafy spike, disciform. Involucres campanu- 
late; phyllaries 2~3-seriate, scarious, pale brownish. Receptacle naked, glabrous. 
Corolla tips reddish at anthesis. Marginal flowers female, filiform, numerous: 
inner flowers bisexual, few, corollas narrowly tubular-campanulate. 5-toothed. 
Achenes oblong. sparsely papillose; pappus simple, bristles slender, connate at 
base and deciduous as a ring. 


I. G. pensylvanicum ( Willdenow) Cabrera: Gnaphalium purpureum sensu F.B.I. 
non L, 

Plant 10-40cm; stems simple or branched from base, erect or ascending, 
greyish tomentose. Leaves 2—4(-6) x 0.5—1(-1.5)cm. obtuse. apiculate, long 
attenuate at base, sparsely lanate on upper surface. greyish tomentose beneath. 
Involucre 2—3-seriate; outer phyllaries ovate: inner ones oblong. c 3 x 0.7mm, 
subacute. Corollas 2mm. Achenes 0.5mm: pappus as long as corollas. bristles 
of all flowers less than 0.05mm across teeth at apex. 

Bhutan: S — Samchi, Phuntsholing and Gaylegphug districts, C — Punakha 
(71), Tongsa and Tashigang districts: Darjeeling: Badamtam: W Bengal Duars: 
Jalpaiguri. Weed of roadsides and cultivated ground. 250—1400m. 
February—June. 

Originally a native of N America, now a widespread weed. 


52. GNAPHALIUM L. 


Annual herb. Leaves oblanceolate. alternate. entire. Capitula in axillary 
clusters forming a more or less interrupted leafy spike. disciform. Involucres 
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campanulate; phyllaries 2—3-seriate, scarious, pale brownish. Receptacle naked 
glabrous. Corollas reddish above at anthesis. Marginal flowers female, filiform, 
numerous; inner flowers bisexual, few, corollas narrowly tubular-campanulate. 
5-toothed. Achenes oblong, sparsely papillose; pappus simple, bristles slightly 
clavate, free, separately deciduous. 


1. G. polycaulon Persoon; G. indicum sensu F.B.J. non L. 

Similar to Gamochaeta pensylvanicum, but differing by its more compact habit: 
oblanceolate leaves; free, separately deciduous pappus bristles (not always 
apparent on flowers pressed in bud), more dilated at apex (more than 0.05mm 
across teeth on bisexual flowers). 

Darjeeling: Sepoydhura, Mahanadi Station (both 97a). 1200-1700m. 
Flowering nearly all year. 

No specimens seen. Described from specimens collected in W Bengal. Most 
records from our area proved to be of Gamochaeta pensylvanicum. Records 
from Puttabong, Darjeeling (218) and Apalchand, W Bengal Duars (175) need 
confirmation. 


53. BRACTEANTHA Anderberg & Haegi 


Annual herb. Leaves alternate, narrowly elliptic, simple, entire. Capitula 
(1—)several, + corymbosely arranged, disciform; involucre broadly campanu- 
late, white, yellow or reddish; phyllaries 6—7-seriate, stiffly scarious. Corollas 
yellow. Marginal flowers female, filiform. Central flowers more numerous, bisex- 
ual; corollas very narrowly tubular-campanulate, 5-lobed; style branches oblong. 
obtuse. Achenes oblong, obscurely 4—S-angled; pappus_ |-sertate, hairs 
barbellate. 


1. B. bracteata ( Ventenat) Anderberg & Haegi 

Stems 45—100cm, erect, sparsely tomentose at first. Leaves 4-8 x 0.5-1.0cm., 
acuminate, base attenuate, + glabrous. Involucres 10-20mm diameter at base: 
outer phyllaries ovate, obtuse; middle ones oblong, c 13 x 3—5.5mm, obtuse: 
innermost linear-lanceolate, acute or acuminate. Corollas c 6mm. Achenes 2.5 
x 0.75mm, blackish; pappus whitish or yellow, a little shorter than disc corollas. 

Bhutan: C — Punakha district (Wangdu Phodrang), Tongsa district 
(Shamgong). Cultivated in gardens, 1450—2000m. June. 

Originally native of Australia. 


CALENDULEAE 


54. CALENDULA L. 


Annual herb; stems erect. Leaves alternate, simple, + sessile. Capitula solitary 
or loosely racemose at branch ends, heterogamous, radiate. Involucre 
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hemispherical; phyllaries 2-seriate, free. Receptacle flat, naked. Corollas yellow 
or orange. Ray flowers several-seriate, female; ligule 3-toothed. Disc flowers 
male; corolla tubular-campanulate, 5-toothed; style branches thickened, scarcely 
divided. Achenes heteromorphic, rather woody, hispid, tuberculate on the back: 
outer ones incurved, with stout, indistinct beak; intermediate semicircular or 
almost coiled, with broad thick lateral wing; innermost tightly coiled, with 
reduced wing; pappus absent. 


1. C. officinalis L. Fig. 127a—d. 

Plant 30-45cm; stems glandular-pubescent. Leaves oblong or oblanceolate, 
3-8 x 0.7-3.5cm, obtuse, apiculate to acuminate, attenuate towards base, semi- 
amplexicaul, remotely denticulate, glandular-pubescent on both surfaces. 
Involucre 12-15mm diameter; phyllaries lanceolate or elliptic, 10-11 x 
|.5-2.2mm, acuminate, glandular-pubescent. Ray flowers numerous; corolla 
tube 1.5mm, pubescent; ligule oblanceolate, 18-20 x 3-5mm. Disc corollas 
3.5-4mm. Outer achenes c 12mm across arch x 2mm in section, intermediate 
8 x 6mm across wing, innermost 5 x 2.5mm. 

Bhutan: C — Tongsa district (Chendebi, Shamgong). 1980-2300m. June. 

Cultivated in garden; origin of species unknown. 


ASTEREAE 


55. DICHROCEPHALA DC. 


Erect or spreading annual herbs, puberulous to pubescent. Leaves alternate, 
simple or pinnatifid (often lyrate), dentate, sometimes petiolate. Capitula small, 
globose, disciform, in loose panicles at branch ends. Involucre c 2-seriate: 
phyllaries subequal. Receptacle subglobose to clavate. Corollas and achenes 
bearing some subsessile glands. Outer flowers numerous, in several series, female: 
corollas tubular, sometimes dilated above, 2—3-toothed. Central flowers fewer, 
bisexual; corollas tubular-campanulate, 4-toothed; style scarcely divided beyond 
triangular-lanceolate appendages. Achenes of both flower types laterally com- 
pressed, ribbed at margin. Pappus absent or of 2 ridges or 1-3 weak bristles 
shorter than corolla. 


|. Female corollas dilated above. broadly and deeply 3-toothed, similar in 
shape to bisexual corollas but smaller ............... 3. D. chrysanthemifolia 
+ Female corollas tubular, sometimes bulbous at base, minutely 2—3-toothed. 


quite different from bisexual corollas ............ 2. 2c cece eee eee eens 2 


2, Leaves lyrately pinnatifid; female corollas loosely tubular, constricted at 


DASE, shits ascts tie eect csi e date tanaice uae seacoast ieeY 1. D. integrifolia 
+ Most or all leaves simple; female corollas bulbous below, tightly tubular 
DOVE: fies ene tt ces pee ces ti lesen cats SNe aren nee va 2. D. benthamii 
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1. D. integrifolia (L.f.) Kuntze; D. latifolia DC. Fig. 127e-g. 

Plant 13—80cm; sparsely puberulous; stems + erect. Leaves lyrate, 3-10) x 
1.5—4cm, acute, attenuate at base and usually petiolate, or truncate and petiolate: 
lobes serrate or rarely lobulate. Capitula 3.5mm diameter: phyllaries lanceolate 
to obovate, |—-1.3 x 0.4-0.6mm, margin hyaline, lacerate; receptacle subglobose. 
Female corollas whitish, ¢ 0.5mm, tubular, usually not appressed to style, 
2—3-toothed, suddenly narrowed at base. Bisexual corollas ¢ 1mm, yellowish, 
+ tubular-campanulate, 4-toothed. Achenes obovoid, c Imm. Pappus usually 
absent on female achenes, sometimes 2 ridges or | bristle; 2(—3) bristles on 
bisexual achenes. 

Bhutan: S — Phuntsholing, Chukka (117) and Gaylegphug districts, C — 
Thimphu, Punakha and Tongsa (71, 117) districts, N — Upper Kulong Chu 
district; Darjeeling: Darjeeling, Siliguri, Tista etc.; Sikkim: Gangtok, Talung 
Chhu, Thinglen—Yoksam. Roadsides, field margins, crops, orchards and clear- 
ings in forest, 200—-2500m. March—July. 

Reported to occur in most administrative districts of Bhutan (272), 
Infraspecific division of our material is problematic. Most specimens can be 
referred to subsp. integrifolia; several have the more evenly pinnatisect leaves 
that distinguish subsp. gracilis (DC.) Fayed [D. gracilis DC.], but otherwise 
form a very heterogenous group. 


2. D. benthamii Clarke 

Plant branched from base, 15—20cm, pubescent; stems decumbent. Leaves 
obovate to + spathulate, 15-35 x S—12mm, obtuse, toothed above, rarely also 
lobed, somewhat narrowed to a broad sessile base; lowest leaves to 60 x 18mm, 
long attenuate at base. Capitula in small terminal cymes, soon overtopped, 
3.5—4mm diameter; phyllaries oblong to obovate, 1.5 x 0.6—lmm, margin + 
scarious, erose; receptacle semi-globose. Female corollas 0.5mm, white, bulbous 
below, narrowed, appresed to style above, minutely 3-toothed. Bisexual corollas 
1.2mm, greenish, + tubular-campanulate, with 4 broad deep teeth. Achenes 
yellowish, obovoid, c 1.25mm; pappus bristles absent. 

Bhutan: S — Chukka district (Putlibhir), C — Thimphu district (Thimphu). 
Punakha district (Tashi Choling—Kyebaka), Tongsa district (Tongsa—Tratang, 
Neylong—Tashiling etc. (all 71)). Roadsides etc., 1600—2300m. April—August. 





Fic. 127. Compositae: Calenduleae and Astereae. Calenduleae. a-d, Calendula officinalis: a. 
fruiting capitulum (x 24); b, outer achene (x 3): c, middle achene (x 3); d, inner achene (x 3). 
Astereae. e-g, Dichrocephala integrifolia: e, apex of flowering shoot (x 7%); f, female flower 
(x 14): g, bisexual flower (x 14). h-i, Aster albescens: h, apex of flowering shoot (x a). 1, 
capitulum (x 3). j-l Myriactis nepalensis: j, capitulum (x 2): k, ray flower (x 14); lL. disc 
flower (x 14). Drawn by Margaret Tebbs. 
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3. D. chrysanthemifolia (Blume) DC. 

Plant 35—50cm, pubescent; stems erect. Leaves oblong in outline, 2-6 , 
0.75—1.5cm, regularly pinnatifid with 3—4 pairs of triangular lateral segments, 
acute, auriculate and semi-amplexicaul at base. Capitula 6mm diameter, reddish: 
phyllaries oblong, 1.3—2 x 0.7—Imm including broad hyaline lacerate margin: 
receptacle clavate. Corollas reddish; female 0.5mm, + tubular-campanulate, 
with 3 broad deep teeth; bisexual c Imm, similar but 4-toothed. Achenes 
obovoid, |.5mm; pappus bristles absent. 

Bhutan: C — Thimphu district (Paro (117)). On open ground, 2500m. October. 

Described from specimens from Nepal; corollas yellowish elsewhere. 


56. CYATHOCLINE Cassini 


Erect annual aromatic herb, mostly covered in mixture of short glandular 
hairs and fewer, long, multiseptate, eglandular ones. Leaves irregularly bipinnati- 
sect, alternate, sessile. Capitula in terminal corymbs, disciform. Involucres 
broadly campanulate; phyllaries narrowly elliptic to oblanceolate, subscarious, 
c 2-seriate. Receptacle cup-shaped at centre. Corollas purplish. Female flowers 
numerous, mostly borne outside receptacular cup; corollas narrowly tubular, 
2—3-toothed; style shortly divided. Inner flowers male, fewer, borne within cup; 
corolla tubular-campanulate, irregularly (4—)5-toothed, eglandular hairy above: 
anthers white, style undivided. Achenes minute; pappus absent. 


1. C. purpurea (D. Don) Kuntze; C. /yrata Cassini 

Stems 12—50cm, glandular pubescent. Leaves ovate to oblanceolate in outline, 
2-15 x 1—5cm, with 3-6 pairs of primary segments. Capitula 2.5mm diameter: 
phyllaries 2.5 x 0.5mm. Female corollas filiform, c 1.2mm. Male corollas c 
1.7mm. Achenes ellipsoid, 0.5mm. 

Bhutan: unlocalised (80); Darjeeling: Pul Bazar. Rocky banks by roadside. 
April. 

Only depauperate material seen from our area, some dimensions of specimens 
from Nepal included in description. 


57. GRANGEA Adamson 


Spreading or ascending puberulous annual herb. Leaves alternate, pinnatisect. 
sessile. Capitula few in compact leafy terminal or axillary corymbs, disciform. 
Involucre broadly campanulate; phyllaries 2-seriate, subequal, herbaceous, 
thickened at base. Receptacle convex, naked; flowers stipitate. Outer flowers 
female, numerous, in c 6 series, filiform; corolla of outermost series minutely 
2-toothed, of inner series irregularly 3—4-toothed. Central flowers bisexual. 
corollas tubular-campanulate, 5-toothed; style branches with short triangular 
appendages. Achenes oblong-obovoid, 2-ribbed; pappus small, cup-shaped. 
fimbriate. 
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1, G. maderaspatana (L.) Poiret 

Plant c 15cm. Leaves + lyrate, + obovate in outline, 1.5-5 x 0.75-2.5cm, 
subauriculate at base; lateral lobes up to 4 pairs, ovate or oblong, acute, with 
few teeth. Capitula c 6mm diameter; phyllaries oblong, 3.5-4 x 1.3mm, obtuse. 
erose. Corollas yellow; female ones 1.1mm; bisexual ones 1.3mm. Achenes c 
|.5mm, sparsely glandular; pappus 0.4mm. 

Bhutan: S —- Phuntsholing district (Phuntsholing); W Bengal Duars: Jalpaiguri 
(174). Damp streamsides, 200m. May. 


58. MYRIACTIS Lessing 


Erect annual herbs. Leaves simple, alternate. Inflorescence of rather few 
capitula, usually in an open leafy panicle. Capitula radiate. Involucre globose 
or hemispherical; phyllaries 2—4-seriate, the inner often shorter and + concealed. 
Ray flowers 2- to many-seriate, female; corolla tube obsolete. Disc flowers 
bisexual, tubular-campanulate, 5-toothed: style branches with short lanceolate 
appendages. Receptacle domed or + conical, naked. Achenes obovate, + 
compressed, bordered, umbonate and glandular at apex. Pappus absent. 

The following two species show considerable overlap in characters and have 
sometimes been combined under M. nepalensis (71, 135). The literature records 
require confirmation. 


|, Capitula globose; ray flowers c 10-seriate. ligules ovate ... 1. M. nepalensis 


+ Capitula + hemispherical: ray flowers 2—5-seriate, ligules ovate to narrow 
ODIONG penta tren Weise fants dictauncs Sid cert iue Rta tlie Aa aste 2. M. wallichii 


1. M. nepalensis Lessing. Fig. 127j-1. 

Plant (10-)30-—60cm: stems finely appressed pubescent. Leaves ovate-elliptic, 
5-16 x 1-6cm, acute, obtuse to attenuate at base, often with petiole broadly 
winged at least above, semi-amplexicaul, usually serrate-dentate, rarely suben- 
tire, glabrous or pubescent on both surfaces. Capitula globose. 7-10mm diam- 
eter; outer phyllaries lanceolate, 3.5-5.5 x Imm, acuminate. Corollas 
puberulous below, yellow or rays whitish, all becoming purplish with age. Ray 
flowers c 10-seriate: ligules ovate, 0.8-1 x 0.5—0.6mm. Tube and throat of disc 
corollas 1-1.2mm; teeth ovate, 0.8—Imm. Achenes 2 x 0.75mm. 

Bhutan: S — Chukka district (117), C — Thimphu (117), Punakha, Bumthang 
and Tashigang (117) districts. N - Upper Mo Chu district: Darjeeling: 
Darjeeling, Panhkabari, Tanglu etc.; Sikkim: Lachen. Open scrub, grassy mea- 
dows, streamsides, 1525~3050m. April—October. 

A collection from Rinchu, Punakha district with narrow-elliptic leaves, long 
Wingless petioles and ray flowers in c 7 series is doubtfully referred to this species. 
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2. M. wallichii Lessing 

Similar to M. nepalensis but leaves usually attenuate to a narrow petiolate 
base; capitula + hemispherical, sometimes smaller with shorter phyllaries; ray 
flowers 2—5-seriate; ligules often narrower (down to 0.3mm) or longer (to 2mm), 
pinkish-white; achenes often 2.5 x Imm. 

Bhutan: C — Thimphu district (Motithang, Taksang, Thimphu); Darjeeling: 
Sandakphu-Sabargam, Sabargam—Phalut, Pul Bazar etc.; Sikkim: Lachen, 
Lachung, Phusum. Forests, clearings, roadsides, 1500—3650m. July—October, 

A population from Thimphu with lyrate leaves is provisionally referred here. 
A record of M. wightii DC. from Rani Camp, Gaylephug district, Bhutan (117) 
may also refer to this species. M. wightii is native to southern India and Sri 
Lanka and is distinguished by its longer ligules (c 3.5mm) and often lyrate leaves. 


59. RHYNCHOSPERMUM Reinwardt 


Erect perennial herb; stems stiffly branched above. Leaves alternate, simple, 
petiolate. Capitula racemosely arranged on upper branches, radiate. Involucre 
campanulate (substellate in fruit); phyllaries 3-seriate; receptacle naked. Ray 
flowers 2-seriate, female; ligules elliptic, minutely 3-toothed. Disc flowers bisex- 
ual, few, tubular-campanulate; style branches flattened, with obtuse tips. 
Achenes compressed, beaked, subsessile-glandular; pappus of several weak cadu- 
cous bristles. 


1. R. verticillatum Reinwardt 

Plant c 90; stems finely pubescent. Leaves elliptic-lanceolate, 5-10 x 1-2.5cm 
on main stems, acuminate, cuneate at base, denticulate to finely serrate, scab- 
ridulous above, sparsely puberulous and densely subsessile-glandular beneath; 
petiole slender, to 7mm. Involucre 3mm across; phyllaries oblong, |.5—2mm, 
obtuse, scarious-margined. Corollas white, tubes subsessile glandular. Tube of 
ray corollas 0.7mm; ligule c 1.1 x 0.7mm. Disc corollas 2.5mm. Achenes 
obovoid, sparsely subsessile-glandular; body c 3mm; beak of ray achenes slender, 
to 1.5mm, of disc achenes very stout, 0.5mm; pappus bristles c 7, whitish, c 2mm. 

Bhutan: N — Upper Mo Chu district (Mo Chu); Sikkim: Lachung Chhu. 
Woods and wet jungle, 1600—1850m. October (last flowers). 


60. HETEROPAPPUS Lessing 


?Annual, rather woody at base: most parts bearing eglandular and glandular 
hairs: stems prostrate or ascending. Leaves simple, sessile, entire. Capitula 
radiate, solitary or few at branch ends. Involucre 3-seriate, broadly campanulate 
at first: phyllaries mostly lanceolate, herbaceous, inner ones with scarious mar- 
gins. Ray flowers female, + 2-seriate; ligules bluish. Disc flowers bisexual: 
corollas tubular-campanulate, yellow, 5-toothed, with 1 tooth more deeply cut 
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than other 4; style branches + oblong, flattened, appendages triangular. Achenes 
obovoid, compressed, densely appressed pubescent. Pappus simple. of many 
free persistent bristles; length of ray pappus % of disc pappus. 


1, H. gouldii (C.E.C. Fischer) Grierson 

Plant 8-15cm; stems spreading pubescent, intermixed with stipitate glands 
above. Leaves oblanceolate, 1—2.5 x 0.3-0.5cm, + obtuse, narrowed at base, 
appressed hispid pubescent at least above. Phyllaries 5.5-7 x 1.2-2.2mm., 
mostly glandular pubescent. Corolla tubes sparsely hairy. Ray flowers 20-40; 
ligules 10-13. x 2mm. Disc corollas 5.5—6mm, teeth pubescent outside below 
apex. Achenes 2—2.5mm; pappus brownish, those of ray achenes 3-3.7mm, 
those of disc achenes 4.2—Smm. 

Sikkim: Dotha, Kamba. 3655—5340m. August-September. 

Pappus of ray and disc achenes usually equal outside our area. 


61. ASTER L. 


Perennial herbs or shrubs, often rhizomatous, sometimes stoloniferous, rarely 
tuberous-rooted. Leaves alternate, simple, sometimes in basal rosettes. Capitula 
|-many, radiate. Involucre several-seriate; phyllaries generally relatively broad, 
subequal or imbricate, + herbaceous. Receptacle flat or convex. Ray flowers 
female, usually rather few, sometimes to c 120; ligules white, mauve or bluish. 
Disc flowers bisexual; corolla tubular-campanulate, 5-toothed at apex, usually 
yellow, sometimes purplish; style branches flattened with a sterile lanceolate or 
triangular appendage. Achenes oblong or obovoid, compressed, with 2 or more 
ribs. Pappus bristles scabrous, + persistent, white or brownish. simple, with all 
bristles of similar length, as long as or less than half as long as disc corollas. or 
double, with an outer series of short (c 2mm) often subpaleaceous bristles. 


|. Pappus hairs less than half as long as disc corollas ........... 16. A. souliei 
+ Pappus hairs, at least the inner ones, as long as disc corollas ............. 2 
2, Pappus simple, all hairs + same length and thickness ..................655 3 
+ Pappus double, outer elements shorter and sometimes broader than inner 
14 
3. Capitula c 5-many; involucres corymbose, ¢ 5—8mm diameter ............ 4 
+ Capitula 1—-3(—5); involucres usually more than 10mm diameter .......... 8 


4. Leaves distinctly 3-veined above the base: herbs or subshrubs usually more 
2. A. ageratoides 


(hath SOG cco aecint fee oa eeniae tem oem eta 

+ Leaves pinnately veined or basally 3-veined ..............-:60eeeeeeeeeee ees 5 
>. Shrubs: (0:32) 1= Dir tall. ia atcascsenncvesvaoeeinad Saas 3. A. albescens 
6 


+ Herbs, sometimes woody at base, usually less than 1m tall, oot iete 
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= 


a 


Inflorescence + racemose; peduncles conspicuously several-bracteate: phyl- 


laries with distinct diamond-shaped green apical patch......... 5. A. laevis 
Inflorescence corymbose; peduncles with 0-1 small linear bracts; phyllaries 
diffusely green, not in diamond-shaped patch .................0....c000000. 7 
Stems + straight; ligules 3—4-veined .......................00.. 1. A. vestitus 
Stems flexuose; ligules distinctly 2-veined .................. 4. A. sikkimensis 
Pappis Hares Wwinttish 2 assis oe wate we da lecaan et ta een a aula te oes ccsia hs. 9 
Pappus: hairs: brownish) 5353.66 fons eed ig hs ch arene een ae ey slices 12 
Phyllaries c 1mm broad; generally slender plants, sometimes stoloniferous, 
with (1—)2—3(—5) capitula; leaves entire ..................... 7. A. neoelegans 
Phyllaries 2-4mm broad; generally stouter plants with 1 or sometimes 3 
capitula; leaves serrate (sometimes entire in A. tricephalus) .............. 10 
. Flowering stem borne terminally on rhizome............... 6. A. tricephalus 
Flowering stem borne laterally under basal leaf rosette .................. I] 
. Plants not stoloniferous; cauline leaves 1.5—4cm ........... 9. A. himalaicus 


Plants stoloniferous; cauline leaves seldom more than Icm 
12. A. stracheyi 


. Dwarf, flowering stems less than 10cm; plants densely white villous 


11. A. prainii 


Moderate sized, flowering stems 15—30cm; plants not white villous..... 13 
. Phyllaries !1—-2mm broad; ligules c 2mm broad ............ 8. A. barbellatus 
Phyllaries 4-7mm broad; ligules c 0.7mm broad ............ 10. A. heliopsis 


. Ligules c 2cm; stem surrounded at base by a collar of leaf remains 


15. A. diplostephioides 
Ligules c lcm; stems bases not surrounded by leaf remains.............. 15 


. Roots not tuberous; disc corolla teeth yellow or orange; phyllaries + 


shapsily: PUBESCENT civ nechshiun on gacaieeunluade McA thu wns 13. A. flaccidus 
Roots tuberous; disc corolla teeth yellow or purplish with pale or dark 
glands or eglandular hairs; phyllaries glandular ........... 14. A. asteroides 


1. A. vestitus Franchet; A. sherriffianus Handel-Mazzetti 


Erect perennial: stems 60—130cm, densely glandular, usually intermixed with 


spreading eglandular hairs. Leaves elliptic-lanceolate, 2.5-6.5 x 0.45—1.5cm, 
acute, rounded at base, sessile, with a few small teeth, glandular pubescent on 
both surfaces, intermixed with eglandular hairs especially beneath. Capitula + 
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numerous, in terminal corymbs; involucres c 8mm _ diameter; phyllaries 
linear-lanceolate, imbricate, 4.5—5.5 x 0.5—1.2mm, acute, glandular. Ray flow- 
ers 20-30; corolla tube 1.5mm; ligule white, mauve or blue-violet, 10 x 2mm. 
Disc corollas yellow, 4.5mm. Achenes obovate, 2.5 x Imm, appressed 
pubescent; pappus white, simple, + as long as disc corollas. 

Bhutan: C — Ha, Thimphu, Tongsa and Bumthang districts, N - Upper Mo 
Chu district; Chumbi: Chumbi, Lingmatang, Yatung etc. Open banks, forest 
margins, 2350-3200m. August—October. 

A. nakaoi Kitamura has been described from Chile La, Ha/Thimphu district, 
Bhutan, 3000m, stated to differ from A. vestitus by its more herbaceous phyllar- 
ies, with only the margins of the middle and inner series scarious and by the 
leaves densely covered with short hairs only (glandular and eglandular). No 
examples have been seen, but the remaining details of the description fall within 
the range of A. vestitus as described here. 


2, A. ageratoides Turczaninov; A. trinervius D. Don nom. illeg. non A. trinervis 
Nees 

Perennial suffrutescent herb; stems 0.3—2m, finely pubescent above. Leaves 
ovate-elliptic, 4.5-10 x 1.5—-2cm, acuminate, attenuate at base, with few coarse 
teeth, pinnately veined but superficially 3-veined with | pair of veins near base 
more prominent than rest, usually finely pubescent and glandular beneath. 
Capitula in lax corymbs; involucres c 6mm diameter; phyllaries imbricate, 
3-seriate, spathulate or linear-lanceolate, 4-5.5 x 0.7mm, acute or obtuse, 
usually ciliate. Ray flowers 10-20; corolla tube 2~3mm; ligules usually white, 
sometimes pale pink or mauve, 7-10 x 1.5—3mm. Disc corollas yellow, 
5-6.5mm, lobes often glandular. Achenes obovoid, 2.5—3 x 0.75—Imm, sparsely 
silky pubescent, sometimes glandular; pappus whitish, 4.5—-6mm, simple. 

Bhutan: C — Thimphu district (Paro, Simtoka. Chapcha etc.), N- Upper Mo 
Chu district (Kohina); Sikkim: Chhateng, Lachen. Forest margins, clearings, 
among shrubs, 1800-3650m. June-November. 


3. A. albescens (DC.) Koehne; Microglossa albescens (DC.) Clarke. Fig. 127h-1. 

Erect shrub; stems 0.5—2m, sparsely pubescent intermixed with glands, rarely 
white tomentose. Leaves ovate-lanceolate. 3-10 x 0.8-2.5em, acute or acumi- 
nate, cuneate at base, sessile or shortly petiolate, entire or finely serrate, sparsely 
pubescent beneath and sometimes bearing a few glands. Capitula usually numer- 
ous, in terminal corymbs; involucres c 5mm diameter: phyllaries usually c 20, 
imbricate, linear-lanceolate, 3.5-4.5 x 0.5mm, green or purplish at tip. 
pubescent or tomentose towards base. Ray flowers 12-30; corolla tube c 2.5mm; 
ligules blue, mauve or white, 4—4.5 x 0.6-1.2mm. Disc corollas yellow, 4.5mm. 
Achenes 1.75—2.5 x 0.5mm, sparsely pubescent, often glandular at apex: pappus 
brownish, 3.5—4mm., simple. 

Bhutan: S — Chukka district, C — Ha, Thimphu, Tongsa and Bumthang 
districts, N — Upper Bumthang Chu and Upper Kulong Chu districts: Sikkim: 
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Lachen, Lachung, Lower Zemu Valley etc.; Chumbi: Chumbi. Clearings, forest 
margins, rocky scrub, 1750—3650m. May—September. 

Leaves of specimens from Changka and Tongsa, Tongsa district, Bhutan and 
?Sikkim (specimen (not seen) supporting var. niveus Handel-Mazzetti nom, 
inval.) are covered with a fine white or grey tomentum beneath. Of these the 
specimen from Changka has c 60 ligules and the one from Sikkim only 10-12 
phyllaries. 


4. A. sikkimensis Hooker 

Erect perennial; stems 50-80cm, pubescent, sometimes densely so above. 
Leaves ovate-lanceolate, 5-12 x 1.5—Scm, acuminate, + sessile but usually 
contracted above semi-amplexicaul, somewhat auriculate base, denticulate, very 
sparsely pubescent, with scattered glands beneath. Capitula numerous, in cor- 
ymbs; involucre c 8mm diameter, imbricate, 3-seriate; phyllaries lanceolate, 3—4 
x 0.5mm, often purplish, sparsely pubescent. Ray flowers 40—60; corolla tube 
1.5mm; ligule white, rose or purple, 6—7 x 0.7—Imm. Disc corollas 3.5-4mm:; 
teeth pale at first then purplish on opening. Achenes obovate, 2 x Imm, pilose; 
pappus brownish, 3—3.5mm, simple. 

Sikkim: Chiya Bhanjan, Kalej Khola, Singalila etc. 3050—3650m. October. 


5. A. laevis Torrey & Gray 

Erect perennial; stems 30cm or more, glabrous. Leaves oblanceolate, 7-10 x 
1.5~2cm, acute or acuminate, attenuate to a broad subpetiolate semi-amplexicaul 
base, finely serrate, glabrous. Capitula several] to numerous, in leafy racemes; 
pedicels 2—3cm, bearing several ovate bracts, sparsely pubescent; involucre c 
8mm diameter, imbricate, 3—4-seriate; phyllaries linear-lanceolate, 3-6 x Imm, 
with diamond-shaped green patch at apex. Ray flowers 25; corolla tube 3mm; 
ligule bluish-purple, 12 x 2mm. Disc corollas yellow, 7mm, teeth glabrous. 
Achenes obovoid, 2 x Imm; pappus white or reddish, 5mm, simple. 

Bhutan: C — Thimphu district (Taba). Cultivated ornamental, 2400m. July. 

Native of N America. 


6. A. tricephalus Clarke 

Erect perennial; stems 30-—40cm, simple. Leaves narrowly spathulate- 
oblanceolate, 3.5—6.5 x 0.5—-2cm, upper ones often surrounding capitula, obtuse 
or acute, attenuate to sessile semi-amplexicaul base, entire or 2—3-toothed on 
either margin, sparsely pubescent on upper surface, subglabrous beneath. 
Capitula 1-3; involucres c 20mm diameter, 2—3-seriate; phyllaries subequal, 
12-14 x 1.5-2mm, linear-lanceolate, acute, sparsely pubescent. Ray flowers 
50-60; corolla tube 2mm; ligule white or blue, 18 x 1.5mm. Disc corollas 
yellow, 5mm, glandular in lower half. Achenes obovoid, 3.5 x Imm, at least 
sparsely pilose and with a few glands at apex; pappus whitish, 5mm, simple. 

Bhutan: C — Thimphu district (Paro (117)); Darjeeling: Sandakphu-Phalut. 
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Manibhanjan—Tanglu (101) etc.; Sikkim: Tari, Botak, Rathong Chhu etc. 2400- 
3950m. July-October. 


1, A. neoelegans Grierson; A. elegans Clarke non Willdenow, A. tricephalus sensu 
F.B.I. non Clarke 

Erect stoloniferous perennial; stems 40—75(-100)cm, simple. Leaves oblance- 
olate or narrowly spathulate, 2.5-7 x 0.4—lcm, acute or obtuse, attenuate to 
sessile base, entire, finely pubescent. Capitula 1—2(—5); involucre c 8—13mm 
diameter, 3—4-seriate; phyllaries + oblong to linear, 4-8 x 1-1.5mm, acute or 
acuminate, sparsely appressed pubescent. Ray flowers 30-40; corolla tube 
2-3mm; ligule white, mauve or blue-violet, 7-12 x Imm. Disc corollas yellow, 
4-5mm, teeth glandular. Achenes obovoid, 2.5~3mm, sparsely pubescent, with 
few glands at apex; pappus whitish, 4-Smm, simple. 

Bhutan: C - Thimphu district (Thimphu), Punakha district (Hinglai 
La—-Nahi), Tongsa district (Rukubji, Tashiling—Chendebi, Yuto La), Bumthang 
district (Byakar, Dhur), N — Upper Mo Chu district (Gasa); Darjeeling: 
Pangrizampa; Sikkim: ?7Lachen, ?Yumthang; Chumbi: Yatung. Marshy ground, 
meadows, forest clearings, open hillsides, 2450-3200m. May—September. 


8. A. barbellatus Grierson 

Erect perennial; stems 30—60cm, simple, puberulous (hirtellous) and sparsely 
glandular short-stipitate. Leaves spathulate, 3-6.5 x 1—1.2cm, obtuse or acute, 
long attenuate to sessile base, entire, sparsely pubescent. Capitulum solitary: 
involucre 12-20mm diameter, 2-3-seriate; phyllaries linear-oblong, subequal, 
10 x 1.5-2.5mm, acute (rounded), ciliate. Ray flowers 30-40: corolla tube 
2mm; ligules mauve or blue, 15-20 x 2-2.5mm. Disc corollas yellow, 6.5mm, 
teeth apparently sometimes purplish at least in bud, glandular. Achenes obovoid, 
3mm, finely pubescent and glandular; pappus reddish, 4—-5.5mm, bristles finely 
barbellate above. 

Bhutan: N — Upper Pho Chu district (Leji, Choyu Dzong), Upper Mangde 
Chu district (Dur Chutsen): Sikkim: Lingmuthang; Chumbi: Cho-lih La, 
Chumbi, Yatung. Open grassy slopes and moist ground, 3050-3950m. June— 
September. 

A. ionoglossus Ling has been described from Chumbi. No examples have been 
seen, but its characters all fall within the range of those of A. barbellatus as 
described here, apart from a yellowish pappus. 


9. A. himalaicus Clarke 

Perennial herb: stems (3--)8—25cm, + erect, arising laterally from base of leaf 
rosette. Radical leaves usually lacking on flowering stems, on sterile shoots 
obovate-elliptic, 23.5 x 0.8-2.5cem. obtuse or acute, attenuate to 1-4.5cm 
petiole, entire or remotely denticulate, sparsely pubescent. with scattered glands 
beneath; cauline leaves oblong-obovate or lanceolate, 1.3—5.2 x 0.5-2cm, acute 
or obtuse. rounded at base. sessile. semi-amplexicaul. Capitulum solitary: 
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involucre 12—17mm diameter, 2—3-seriate; phyllaries oblong-lanceolate, 9-12 x 
2.5—3.5mm, usually purplish, sparsely pubescent and glandular. Ray flowers 
50-70: corolla tube 2mm; ligule purplish-blue, 11-17 x 1.25-2mm. Disc corollas 
yellow or purplish, 6.7—-7.5mm, + pubescent at base. Achenes obovoid, 2.53 
x Imm, sparsely pubescent, glandular near apex; pappus whitish, 5.5mm, 
usually simple or sometimes with an outer series of bristles. 

Bhutan: C — Thimphu district (Pajoding, Paro Pass), N — Upper Mo Chu 
district (Jari La, Laya, Lingshi (101)), Upper Mangde Chu district (Phage La, 
Passu Sefu), Upper Bumthang Chu district (Domchen); Sikkim: Megu, Nathu 
La, Zongri etc.; Chumbi: Cho La, Yatung. On open or scrub or rhododendron- 
covered slopes, in turf or gravel or on cliffs, 3750-4900m. August—October. 


10. A. heliopsis Grierson; Doronicum latisquamatum C.E.C. Fischer, A. pla- 
tylepis Chen 

Similar to A. himalaicus but stems 15—35cm; radical leaves oblong or ovate, 
2-4 x 1-3cm, + obtuse, rounded or truncate at base, entire or denticulate, 
petioles 2.5—5cm; cauline leaves elliptic, 2-4 x 1.2—2cm, sessile; involucre 
1.5-20mm diameter, 2--3-seriate; phyllaries ovate-lanceolate, 15 x 3-6mm, 
acute, longer than disc flowers; ray flowers 100-120, corolla tubes 2mm, ligules 
bluish, 15 x 0.5mm; disc corollas yellow, 4-4.5mm, glabrous; achenes obovoid, 
c 5 x 1.5mm, sparsely pilose and glandular; pappus simple, 5mm, brownish. 

Bhutan: C — Tongsa district (Taktse La); Sikkim: Onglakthang, Tsomgo Chho. 
Cliff-faces, rocky shale around lake, 3650—4570m. August. 


11. A. prainii (Drummond) Chen; Chlamydites prainii Drummond, Wardaster 
lanuginosus J. Small, A. lanuginosus (J. Small) Ling non Wendland 

Rhizomatous; stems up to S5cm, densely white felted. Leaves mostly broad 
spathulate, 2-3 x 1-—1.5cm, obtuse, attenuate at base, + entire, densely whitish 
felted on both sides. Capitula solitary, broadly campanulate or hemispherical; 
involucre c 17mm diameter; phyllaries 2—3-seriate, lanceolate, 8-11 x 1.2-2mm, 
densely white pubescent outside. Corollas puberulous below. Ray flowers 
l-seriate; corolla tube 3.5mm; ligule oblong, blue-violet, 12. x 2.5mm. Disc 
corollas brownish, 7.2mm, teeth pilose or subglabrous. Achenes (immature) 
3mm, appressed pubescent; pappus simple, brownish, 7mm. 

Bhutan: N — Upper Bumthang Chu (Marlung, Waitang). Open sandy screes, 
crevices, cliff-ledges, 4400—-4700m. July-September. 

Specimens with violet disc corollas occur immediately north of Sikkim at 
Khamba Dzong. 


12. A. stracheyi Hook.f. 

Similar to A. himalaicus but bearing stolons up to 30cm. Flowering stems 
3-18cm, erect or ascending, springing from under basal leaf rosette, often 
reddish, sparsely pubescent. Basal leaves spathulate, blade 1—-3.5 x 0.5—1.3cm, 
obtuse or acute, attenuate to petiole 1—6.5cm, entire or serrate with a few teeth 
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mostly in upper half, glabrous or sparsely pubescent; cauline leaves oblanceolate, 
9-20 x 1.5-8mm, acute or obtuse, sessile, margin entire or with a few teeth at 
apex. Capitulum solitary, involucre 10—15mm diameter, 2—3-seriate; phyllaries 
lanceolate, 8-12 =x 2.5—3.75mm, glabrous or ciliate, usually purplish. Ray 
flowers 30—40; corolla tube 1.5mm; ligule blue or mauve, 9-13 x 1.75-2mm. 
Disc corolla yellow, 5.5mm. Achenes obovoid, 2.5~3 x Imm, densely whitish 
pubescent; pappus simple, 4.5—Smm, whitish. 

Bhutan: C — Thimphu district (Barshong), Tongsa district (Takse La), N — 
Upper Mo Chu district (Lingshi), Upper Mangde Chu district (Saga La); 
Sikkim: Kangling, Onglakthang. Grassy rock-crevices etc., 3800-4722m. July- 


August. 


13. A. flaccidus Bunge subsp. flaccidus; 4. heterochaeta sensu F.B.1. non (DC.) 
Clarke, A. tibeticus Hook.f. p.p. 

Erect perennial; stems 5—15cm, whitish pubescent and sometimes glandular. 
Basal leaves spathulate or oblanceolate, 1.7—6.5 x 0.8—1.5cm, acute or obtuse, 
base attenuate and shortly petiolate, pubescent on both surfaces; cauline leaves 
few and smaller, narrowly lanceolate. Capitulum solitary, involucre 12—17mm 
diameter, 2—3-seriate; phyllaries lanceolate, 8-10 x 1.5-2mm, + shaggily 
pubescent at least at base. Ray flowers 60; corolla tube 1—2mm; ligule blue or 
mauve, 10-15 x 1—1.5mm. Disc corollas yellow, 6mm, usually sparsely eglandu- 
lar pubescent on and below teeth. Achenes narrowly obovoid, 2.5mm, sparsely 
appressed pubescent and glandular; pappus double, whitish, inner series 7mm. 
outer subpaleaceous, 2mm. 

Bhutan: C — Thimphu district (Ceka); N — Upper Paro Chu district (Gafoo 
La), Upper Bumthang Chu district (Marlung); Darjeeling: Phalut-Ramman 
(101); Chumbi: Phari, Chomolhari, Chugya. In peaty turf, on open sandy 
hillsides, 3750-5025m. July-September. 

The specimens cited from Bhutan and Chomolhari belong to fm. griseo- 
barbatus Grierson with phyllaries greyish shaggy pubescent throughout. 


14, A. asteroides (DC.) Kuntze; A. heterochaeta (DC.) Clarke nom. illeg. 

Erect perennial herb with tuberous roots; stems 3—I5cm, pubescent and 
glandular. Basal leaves ovate-elliptic, 2-4 x 0.8-1.7cm, acute or obtuse, gradu- 
ally attenuate at base, subpetiolate, usually entire, + hoarily pubescent on both 
sides; cauline leaves few, lower ones similar to basal leaves, upper ones linear- 
lanceolate. Capitulum solitary, involucre 10-17mm diameter, 2—3-seriate: phyl- 
laries oblong-lanceolate, 7-10 x 1.5-2mm, glandular pubescent especially at 
base. Ray flowers 30—50, corolla tube 1.5mm, ligule blue or purplish, 9-12 x 
1.5-2mm. Disc corollas yellow or purplish, 4-Smm, teeth with pale or dark 
glands or eglandular hairs. Achenes obovoid, 2 x 0.75mm (?immature), sparsely 
pale pubescent; pappus double, inner bristles whitish, + as long as disc, outer 
series paleaceous, 1—1.5mm. 

Bhutan: C — Thimphu district (Paro Chu, Tremo La), Tongsa district (Black 
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Mountain), N - Upper Mo Chu district (Lingshi, Shingche La), Upper Pho 
Chu district (Kangla Karchu La); Sikkim: Gochung, Lhonak; Chumbi: Dotag, 
Phari, Tang La. Open marshy ground, steep, rocky slopes, 3650-4760m. May- 
September. 

There are two subspecies: subsp. costei (Léveillé) Grierson with disc flowers 
purplish, teeth glabrous, glandular-pubescent or sparsely white-pilose; and 
subsp. asteroides with disc flowers yellow and sparsely covered with short 
blackish hairs. Examples of both are known from Bhutan, Sikkim and Chumbi. 


15. A. diplostephioides (DC.) Clarke 

Erect perennial herb; stems 15—40cm, surrounded at base by layer of leaf 
remains, glandular and pubescent above. Basal leaves lanceolate or oblanceolate, 
6-13 x 1.3-2cm (including petiole 4—7cm), acute, attenuate at base, usually 
entire, sometimes denticulate, glandular or sparsely pubescent; cauline leaves 
oblong or linear, decreasing in size above; upper part of stem + naked. 
Capitulum solitary; involucre 17—-22mm diameter, + 2-seriate; phyllaries 
oblong-lanceolate, 10-12 x 3—4.5mm, acuminate, blackish glandular and bear- 
ing long white hairs especially towards base. Ray flowers + numerous, 
1—2-seriate; corolla tube 1.5mm; ligules mauve or blue, 20-30 x 1.25—2.5mm. 
Disc corollas blackish-purple fading to orange, 5mm, teeth glabrous. Achenes 
obovoid, 3-3.5 x 1-1.5mm, glandular and whitish pubescent; pappus white, 
double, inner series 5mm, outer series 1—1.5mm, subpaleaceous. 

Bhutan: C — Ha and Thimphu districts, N-— Upper Mo Chu, Upper Pho Chu, 
Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; 
Sikkim: ?7Thanggu; Chumbi: Lingmatang, Yatung. Grassy slopes and screes, 
3200-4730m. June—September. 


16. A. souliei Franchet 

Erect perennial; stems S—15cm, pubescent or + glabrous. Basal leaves oblan- 
ceolate or spathulate, 2-6.5 x 0.7—1.5cm, obtuse or acute, attenuate at base. 
entire, sparsely pubescent and ciliate with long white hairs; cauline leaves oblong 
or linear, decreasing in size above. Capitula solitary, involucre c 12mm diameter, 
2—3-seriate; phyllaries linear-lanceolate, 7-10 x 1.5mm, acute or obtuse, 
pubescent and ciliate. Ray flowers 40-60; corolla tube 1.5—2mm; ligule blue or 
mauve, 10-15 x 1.5-2mm. Disc corollas yellow, 3-4mm. Achenes obovoid, 
1.5 x 0.5mm, sparsely pubescent; pappus simple, brownish, 1.2—].8mm. 

Bhutan: C — ?7Bumthang district (Bumthang-Tsampa (Upper Bumthang Chu 
district)), N — Upper Mangde Chu district (Saga La), Upper Bumthang Chu 
district (Pangotang, Tolegang), Upper Kulong Chu district (Me La). On open 
grassy hillsides, 3800-4722m. May-July. 


62. CALLISTEPHUS Cassini 


Annual; stem erect, branched above or throughout; branches stiffly ascending. 
Leaves simple, alternate, mostly petiolate. Capitula solitary at branch ends. 
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hemispherical, radiate. Involucre several-seriate; outer phyllaries herbaceous, 
exceeding inner scarious ones. Receptacle flat, naked. Ray flowers 2 -3-seriate, 
female; ligules violet, showy. Disc flowers bisexual; corolla tubular-campanulate, 
yellow, 5-toothed; style branches narrowly oblong with ovate acute appendage. 
Achenes + compressed; pappus of many bristles, double, outer very short, inner 
+ as long as disc corollas, deciduous. 


1. C. chinensis (L.) Nees 
Plant c 45cm; stems sparsely pubescent. Leaves ovate, 5-12 x 2—Scm, + 


acute, obtuse at base, coarsely and irregularly dentate, + glabrous; petioles up 
to 6cm. Involucres 3cm diameter; phyllaries oblanceolate, 10-19 x 3-5mm, 
ciliate. Corollas sparsely hairy below. Tube of ray corollas 34mm; ligule 20-25 
x 5-7mm. Disc corollas 5mm. Achenes obovoid, 3.5mm, sparsely sericeous: 
pappus white, outer series 0.2mm, inner ones 4mm. 

Bhutan: C — Thimphu district (Thimphu). In garden, 2370m. September. 

Highly selected form, cultivated as an ornamental; native to China. Forms 
with capitula much smaller and ligules smaller, pink or white, or 1- or many- 
seriate have been grown in India outside our area. 


63. BRACHYACTIS Ledebour 


Perennial herb; stems erect, usually simple. Leaves alternate, simple. Capitula 
axillary and in terminal corymb, sometimes forming an open leafy panicle, 
radiate. Involucre campanulate, soon spreading, imbricate, 2—3-seriate: recep- 
tacle flat, naked, fimbrillate. Ray flowers 2—3-seriate, female: ligule small. Disc 
flowers fewer, bisexual; corolla tubular-campanulate, (4—)5-toothed: style 
branches flattened, with ovate-lanceolate appendage. Achenes obovoid. flat- 
tened, pubescent: pappus of bristles, 2-seriate, outer series much shorter. 
incomplete. 


1. B. anomala (DC.) Kitamura; B. menthodora Bentham 

Stems 30—50cm, purple. finely pubescent. Basal leaves ovate: blade 2.5-6 x 
2-4cm, obtuse, + truncate at base, crenate, glabrescent; petiole 4—10cm. Cauline 
leaves lanceolate with broad-winged petiole to panduriform, sessile. 3-8 x 
|-2.5cem, acute or subobtuse, shortly decurrent at base, crenate to coarsely 
serrate, finely pubescent (mostly glandular) on both faces. Involucres c 4mm 
diameter at base: phyllaries linear-lanceolate. 6-8 x 1—1.5mm, mostly glandular 
pubescent. Ray flowers c 35—40; corolla tubes 3.5mm; ligule white. later turning 
purplish, 3.5 x 0.2-0.5mm, simple, deeply divided or irregularly 2—3-toothed. 
Disc flowers c 7-10: corolla yellowish, 56mm. Achenes 3 x Imm; pappus 
brownish, inner series c 4.5mm, outer series usually c Imm. 

Bhutan: C — Thimphu district (Pumo La): Darjeeling: Phalut, Singalila: 
Sikkim: Boktak, Kupup. Tsomgo etc. Open grassy slopes. 3050-4100m. 
August—October. 
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64. ERIGERON L. 


Annual or perennial herbs; stems prostrate, ascending or erect, simple or 
branched. Leaves alternate, simple, entire, toothed or lobed. Capitula radiate, 
solitary or in loose racemes. Involucres hemispherical; phyllaries 3—4-seriate, 
imbricate, herbaceous. Receptacle flat or slightly convex, naked. Flowers dimor- 
phic or trimorphic. Ray flowers usually numerous, female; ligules purplish or 
white, narrow. Disc flowers bisexual; corolla tubular-campanulate, 5-lobed; style 
branches with short subacute or obtuse appendage. Eligulate female flowers 
sometimes present between ray and disc flowers, with short filiform corollas 
(species 2 and 3, sometimes separated under Trimorpha Cassini). Achenes 
obovoid, compressed; pappus + as long as disc flowers, simple or double with 
an outer series of shorter bristles. 

Species 4 and 5 most closely resemble species of Aster, but can be distinguished 
by their relatively narrower phyllaries and ligules as well as by their shorter 
style branch appendages. 


1. Stems prostrate or ascending; basal leaves 3(—5)-lobed; ligules white or 


SOMCLINICS PINK, SMM 65 ochswea yoda deststoddeanerares socks 1. E. Karvinskianus 
+ Stems + erect; basal leaves unlobed or ligules purplish or blue; ligules 2-4 

OT SU SHANT f.sesth sea Peasiae de amplgnmeadmanedn sfatedimntea seas Sosa indiad vedaaat ads 2 
2. Eligulate female flowers present between ray and disc flowers ............. 3 
+ * Bligulate female: flowers absent. (si. jc.-fnascsu natewdags Gea eee carte eon 4 
3. Leaves entire, glabrous or sparsely pubescent ...................6. 2. E. acer 
+ Leaves coarsely toothed, white pubescent ................... 3. E. sublyratus 


4. Stems 15-—45cm; involucres 1.5—2.5cm across; rays numerous, 120-200; 


hgules 825m. scpise cous ye basta ta dapake ine aa deer thy 4. E. multiradiatus 
+ Stems 10-—15cm; involucres 1—1.5cm across; rays fewer, 50-100, ligules c 
DMT Socks acca beet cesta ied aan aie bt peonare a ade ate leeds 5. E. bellidioides 


1. E. karvinskianus DC.; FE. mucronatus DC. 

Rhizomatous perennial; stems prostrate or ascending, 20-30(—45)cm, sparsely 
pubescent. Basal leaves obovate, 3(—5)-lobed, 3-4.5 x 1-—2cm, acute, attenuate 
at base, sparsely pubescent; upper leaves elliptic, 1-2.5 x 0.2—0.3cm, entire. 
Capitula usually solitary, terminal or axillary on peduncles 5—10cm; involucre 
c 6mm diameter, 3—4-seriate; phyllaries lanceolate, c 4 x Imm, acuminate, 
sparsely pubescent, mid-vein brownish. Flowers dimorphic. Ray flowers 
2-seriate; corolla tube 2mm; ligule white, sometimes becoming pink on fading. 
5 x 0.4mm. Disc corollas yellow, 3mm. Achenes oblong, | x 0.4mm, sparsely 
minute pubescent; pappus I-seriate, 3mm. 

Bhutan: S — Phuntsholing district (Phuntsholing); Darjeeling: Bhotia Basti, 
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Chimli (97a), Kurseong (97a) etc.; Sikkim: Gezing, Yoksam, Gangtok (97a). 
900-2050m. All year, peak April-May. 
A native of C America; sometimes planted along irrigation ditches to stabil- 


ise banks. 


2.E. acer L. var. multicaulis (DC.) Clarke; E. alpinus L. var. multicaulis DC. 

Perennial; stems 10—30cm, simple, sparsely pubescent, branched above and 
bearing several capitula. Leaves ovate to oblanceolate, 2-5.5 x 0.4-0.7cm, 
acute, attenuate to short petiole or sessile, semi-amplexicaul, glabrous or sparsely 
pubescent. Capitula c 7.5mm diameter, on peduncles up to 9cm; involucre 
3-4-seriate; phyllaries linear-lanceolate, 3-7 x 0.7mm, acuminate, often pur- 
plish, minutely glandular and sparsely pubescent. Flowers trimorphic. Ray 
flowers numerous; corolla tube 4—S5mm; ligule purplish or white, 3.5-4 x 
0.4-0.5mm. Eligulate female flowers present: corollas 3-4mm. Disc corollas 
yellow, 4.5-S5mm. Achenes obovoid, 2 x 0.7mm, pubescent; pappus simple, 
5-6mm, white or reddish. 

Bhutan: Thimphu/Chukka district (Thimphu—Chima Kothi (71 )); unlocalised 
(Griffith Bhutan collection). 2250-2450m. June. 


3. E. sublyratus DC.; E. asteroides Roxb. non Besser 

Annual; stems up to 45cm, spreading whitish pubescent. Leaves oblanceolate 
or spathulate, 3-6 x 0.6—2.5cm, acute or obtuse, auriculate and semi- 
amplexicaul at base, coarsely toothed, spreading white pubescent on both sur- 
faces. Capitula solitary on axillary peduncles or several in loose racemes; invo- 
lucres 7.5mm diameter, 3-seriate; phyllaries linear-lanceolate. 3-4 x 0.5mm, 
acuminate, whitish hoary pubescent. Flowers trimorphic. Ray flower corolla 
tubes 2.5mm; ligules purplish, 2-3 x 0.3-0.4mm. Eligulate female flowers 
present; corollas 1.5-2mm. Disc flowers 15-20; corollas yellow, 3.5—4mm. 
Achenes narrowly obovoid, c 0.75mm., puberulous; pappus whitish, 3-4mm. 

Darjeeling: Mahanadi. 900-1800m. May. 


4. E. multiradiatus (DC.) Clarke. Fig. 128a. 

Erect perennial herb; stems (5—)15—45cm, simple or branched, sparsely 
pubescent and glandular above. Leaves very variable. basal ones when present 
oblanceolate, S-11 x 0.7—1.5cm, acute, attenuate to broad petiole. sparsely 
pubescent on both surfaces; upper leaves lanceolate or oblong. 3-7 x 0.7—3cm, 
acute or acuminate, narrowed or rounded at base. sessile. semi-amplexicaul, 
entire or with a few serrate teeth on either side near apex. Capitula usually 
solitary; involucre 12~-22mm diameter, 3-seriate: phyllaries linear-oblanceolate. 
10-12 x 1-1.5mm., acuminate, often purplish at tip, usually pubescent. some- 
times densely so and glandular above. Flowers dimorphic. Ray flowers 120-200. 
2-3-seriate: corolla tube 1.5-3mm: ligule mauve-red to purple-blue, 8-15 x 
0.5-1.3mm. Disc corollas yellow or purplish, 4mm. Achenes oblong or narrowly 
obovoid, 2.5 x 0.5mm, minutely pubescent. compressed, with a brown rib 
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down each edge; pappus brownish, double, inner bristles 3mm, outer series 
0.2mm slightly wider than inner ones. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa and Bumthang districts, N — 
Upper Mo Chu, Upper Pho Chu, Upper Bumthang, Upper Kuru Chu and 
Upper Kulong Chu districts; Darjeeling: Sandakphu; Sikkim: Kupup, Nathu 
La, Yume Samdong etc.; Chumbi: Chumbi, Chugya, Lingmatang etc. Open 
grassy slopes, among shrubs or boulders, on cliffs and rocky slopes, in wet pine 
forest, 3050-4800m. May—September. 


5. E. bellidioides (D. Don) Clarke 

Similar to E. multiradiatus but smaller; stems 10—15(—45)cm; leaves oblanceol- 
ate or oblong, 1-4 x 0.2—Icm, acute, attenuate at base, usually entire; capitula 
usually solitary, sometimes several; involucre 6—9mm diameter; phyllaries linear- 
oblong or -lanceolate, 5-7 x Imm, sparsely pubescent; ray flowers 50-100; 
ligules mauve or sometimes white, 10 x 0.5mm; disc corollas yellow, 3mm: 
achenes oblong, 2 x 0.5mm; inner pappus 2.5mm, outer 0.4mm. 

Bhutan: C — Ha district (Damthang, Ha Dzong), Thimphu district (Chapcha, 
Paga, Pajoding etc.), Tongsa district (Tongsa—Yuto La (101 )), Bumthang district 
(Bumthang, Byakar); Darjeeling: Tanglu-Sandakphu-—Phalut (101). Open mea- 
dows and hillsides, 2133—3350m. April-August. 


65. CONYZA Lessing 


Annual or perennial herbs; stems + erect. Leaves alternate, simple, entire or 
coarsely toothed, 3-lobed or pinnatifid. Capitula corymbose or paniculate, disci- 
form or with minute ligules. Involucre campanulate, sometimes contracted 
above, 2—3-seriate; phyllaries narrow, imbricate. Receptacle flat or convex, 
naked. Outer flowers female, usually numerous; corollas filiform, sometimes 
with minute ligule. Inner flowers bisexual, tubular-campanulate, usually 
5-toothed, usually few; style branches flattened, acute. Achenes compressed; 
pappus hairs |-seriate, fused into a ring at base. 


1. Stems 10—30(—40)cm; leaves oblong to oblanceolate, acute or obtuse, 
usually regularly serrate in the upper half; female corollas + half as long 


AS SUVS a So tite ch xt anand en Po eata ann ae eager larm ete Bites 1. C. japonica 
+ Stems usually taller; leaves otherwise; female corollas as long as style or 
BOONE Va aS ONE: ass cee ads wetbnees oad hah tele Re seo RM ea edu hints 2 





Fic. 128. Compositae: Astereae. a, Erigeron muiltiradiatus: habit (x Ya). b-e, Nannoglottis 
hookeri. b, capitulum (x 24); c, ray flower (x 6): d. eligulate female flower (x 10): e. central 
lower (x 6). fi. Conyza stricta: f, flowering stem (x 74): g. capitulum (x 10); h, female flower 
(x 20): i, bisexual flower (x 20). Drawn by Margaret Tebbs. 
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2. Capitula 1.5-2mm diameter, eligulate; sometimes most leaves 3-lobed or 


PIMA 31443 .2cav on ota ate utasane emt gete eso e Oo eietes 2. C. stricta 
+ Capitula 2.5-S5mm diameter or female corollas with ligule c 0.7mm: most 
on all leaves Simplescitstsearwodrslenbedabmensoay aera tie aie fe 2S 3 


3. Indumentum conspicuously glandular especially on inflorescence: female 


corollas about “% as long as styles ...................00000005, 3. C. leucantha 
+ Indumentum + eglandular; female corollas + as long as styles ........,. 4 
4. Female corollas with elliptic ligule c 0.7mm ................ 6. C. canadensis 
+ Female corollas with 2-3 small teeth at apex, eligulate...................., 5 


5. Panicles pyramidal, usually overtopped by lateral inflorescences; upper 
stems, leaves and inflorescence dull greyish-green; involucres contracted 
BDOVE® sop catia daa eae scant down she wee ne he ntsed ates 4. C. bonariensis 

+  Panicles cylindrical, not overtopped by lateral inflorescences; upper stems, 
leaves and inflorescence yellowish-green; involucres scarcely contracted 
ADOY Cs reece icrcaee atlas eo orvaw at tau ae was man eeek oan eects 5. C. sumatrensis 


1. C. japonica (Thunberg) Lessing 

?Annual; stems 10—30cm, sparsely spreading-pubescent. Leaves oblanceolate 
or oblong, 2-6 x 0.75—1.5cm, acute or obtuse, attenuate at base, serrate in the 
upper half, pubescent on both surfaces; basal leaves with a petiole up to 2cm; 
cauline leaves sessile, + semi-amplexicaul. Capitula several in compact terminal 
corymbs; involucre 3—5mm diameter; phyllaries 2—3-seriate, lanceolate, 3-4 x 
0.5-Imm, outer and middle ones pubescent on the back. Flowers yellowish at 
first, later purple. Female corollas eligulate, 1.5mm; style 2.5mm. Bisexual 
corollas 2.5mm. Achenes obovoid, | x 0.5mm; pappus 2.5mm, white or reddish. 

Bhutan: C — Thimphu district (Namselling, Thimphu), Punakha district 
(Lometsawa, Ratsoo-Samtengang (71), Tinlegang (71) etc.), Tongsa district 
(Kinga Rapden, Tama (117)); Darjeeling: Darjeeling, Jhepi, Mongpu etc.; 
Sikkim: Lachen—Lachoong, Tista. Roadside, open, dry hillside, edge of ditch, 
900—2500m. April-November. 


2. C. stricta Willdenow. Fig. 128f-1. 

Annual; stems 10—70cm, ascending-pubescent. Leaves linear-oblanceolate, 
simple, to obovate in outline, 3-lobed or pinnatisect, 1-7 x 0.2—1.5cm, acute 
or obtuse, attenuate at base, + petiolate, entire, coarsely dentate or entire- 
lobed, pubescent on both surfaces intermixed with sessile glands beneath. 
Capitula numerous in dense terminal corymbs; involucre |.5—2mm diameter: 
phyllaries 2—3-seriate, lanceolate, 2-2.5 x 0.5mm, acuminate, pubescent and 
glandular. Flowers yellowish. Female corollas eligulate, c 1.2mm, + as long as 
style. Bisexual corollas 1.5mm. Achenes obovoid, 0.7 x 0.3mm; pappus cadu- 
cous, 2mm, whitish. 
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Bhutan: C — Thimphu, Punakha, Tongsa (117), Mongar and Tashigang dis- 
ricts, N - Upper Mo Chu district; Darjeeling: Badamtam, Bom Forest, Ryang 
Chhu etc. On grassy wasteground and shingle, 600-4300m. All year. 

Specimens with pinnatisect leaves may be separated as var. pinnatifida (D. 
Don) Kitamura. 


3,C. leucantha (D. Don) Ludlow & Raven; C. viscidula DC. nom. illeg. 

‘Perennial; stems up to 2m, minutely pubescent. Leaves elliptic, 3-12 x 
|-4.5cm, acuminate, cuneate at base, sharply serrate, pubescent and glandular 
on both surfaces. Capitula in + spreading terminal corymbs; involucre 3—5mm 
diameter; phyllaries 2—3-seriate, narrowly lanceolate, 3-5 x 0.75mm, acumi- 
nate, glandular pubescent. Female corollas eligulate, white or purplish. filiform, 
0.3-0.4mm; styles 2.5mm. Bisexual corollas 3mm. Achenes ovoid, 0.75 x 
0.4mm; pappus 4mm, dirty-white. 

Bhutan: C — Mongar district (Namning); Darjeeling/Sikkim: unlocalised 
(Hooker collections). In mixed forest, 1000—2600m. June. 


4. C. bonariensis (L.) Cronquist; C. angustifolia Roxb. 

Annual or biennial; stems 30—100cm, indumentum of few stronger spreading 
hairs and finer appressed eglandular hairs; upper stems, leaves and inflorescence 
dull greyish-green. Leaves linear or linear-oblanceolate, 2-8 x 0.2—0.75cm, 
acuminate, gradually attenuate at base, entire, appressed pubescent; basal leaves 
sometimes to 12mm wide and coarsely serrate with few teeth. Capitula in 
pyramidal panicles, the terminal panicle commonly overtopped by lateral ones, 
involucre 3-Smm diameter, conspicuously contracted above; phyllaries 3-seriate, 
linear-lanceolate, pubescent, inner ones 4-5 x c 0.7mm, pubescent. Female 
corollas eligulate, c 4mm, + as long as styles. Bisexual corollas c 3.7mm, 
5-toothed. Achenes oblong, 1-1.5mm, pubescent; pappus often reddish, c 
3.5mm, 

Bhutan: C — Thimphu district (Paro, Thimphu), Punakha district (Bhotokha, 
Chusom-Mishina, Tashi Choling), Tashigang district (Khaling); Darjeeling: 
Rimbi Chhu, Pemayangtse-Thinglen (69): Sikkim: Namphak. Yantong. On 
fallow land and roadsides, in ditches, 450—2450m. April—June. 

Recorded from Mongar and Thimphu administrative districts of Bhutan at 
a wide range of altitudes, but probably in most districts (272). Introduced, 
native to tropical S America. 


5. C. sumatrensis (Retzius) Walker: Erigeron sumatrensis Retzius, C. floribunda 
Humboldt, Bonpland & Kunth 
Very similar to C. bonariensis but plant less bushy; stems to 2m; upper stems. 
leaves and inflorescence yellowish-green: sometimes most leaves remotely serrate: 
panicles cylindrical, not overtopped by lateral inflorescences: involucres 
2.5-4mm across, scarcely contracted above: pappus dirty white, stramineous or 
brownish only. 
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Bhutan: S — Chukka or Phuntsholing (71) and Gaylegphug districts, C ~ 
Thimphu (117), Punakha, Tongsa (71) and Tashigang districts; Darjeeling: 
Manjitar, Kalimpong (71); Sikkim: Pemayangtse-Thinglen (71). On waste- 
ground and roadsides, 600—1800m. May-July. 

Reported from Chhukha, Lhuntshi, Mongar, Punakha, Sarbang Tashigang 
and Wangdi administrative districts, mainly below 2000m (272). A record from 
Thimphu, Bhutan (117) requires confirmation. Introduced, native to S America. 


6. C. canadensis (L.) Cronquist; Erigeron canadensis L. 

Similar to C. bonariensis but plant less bushy; upper stems, leaves and inflor- 
escence yellowish-green; sometimes most leaves remotely serrate: panicles cylin- 
drical, not overtopped by lateral inflorescences; involucres c 2mm across, 
scarcely contracted above; female corollas 3mm, including elliptic ligule c 0.7mm: 
bisexual corollas 3mm, with 4 teeth; pappus dirty white, stramineous or brown- 
ish only. 

Bhutan: S — Phuntsholing/Chukka district (Phuntsholing—Chimakothi (71)), 
C -— Thimphu district (Damgi, Yosepang); Darjeeling: Kurseong, Sepoydhura, 
Tindaria etc. (all 97a); Sikkim: Gangtok-Temi (101). Weed of perennial crops 
and fallow land, 1600—2700m. Flowering + all year with peak April-June (97a). 

Reported from Chhukha, Paro, Tashigang, Thimphu and Wangdi administrat- 
ive districts, mainly above 2000m (272). Introduced, native to N America. 


66. MICROGLOSSA DC. 


Shrub, often scandent. Leaves alternate, ovate, acuminate, obtuse at base, 
minutely and remotely serrulate, petiolate. Capitula in 1—several small rounded 
heads arranged in a terminal corymb, disciform. Involucre campanulate, several- 
seriate, imbricate; phyllaries linear-lanceolate. Receptacle flat. Corollas greenish- 
white. Outer flowers numerous, female; corolla filiform with | erect linear tooth 
barely exceeding pappus. Inner flowers few, bisexual; corolla tubular below, 
with scarcely dilated limb cut almost to middle by suberect teeth; style branches 
flattened, with ovate appendage. Achenes oblong-obovoid, pubescent; pappus 
simple, reddish-brown, of filiform bristles. 


1. M. pyrifolia (Lamarck) Kuntze; M. volubilis DC. 

Plant c 2~2.5m; stems glabrescent. Leaves 6-7 x 2.5—3.5cm, reduced beneath 
inflorescence, subglabrous above, puberulous beneath; petioles 5—10mm. 
Involucre 2.5-3.5mm diameter; outer phyllaries puberulous, inner ones 
4.5~5.5mm. Female corolla tube 3—3.5mm; tooth c 1.3mm. Bisexual corollas 
4—-4.5mm. Achenes c 1mm; pappus 4—4.5mm. 

Bhutan: S — Tashigang (Jirgang Chu), unlocalised (Griffith collection). Dense 
wet evergreen forest, 1350m. May. 

Also reported from Sikkim without locality (343). 
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67. NANNOGLOTTIS Maximowicz 


Erect perennial herbs with thickened rhizomes. Leaves simple, alternate. 
Capitula solitary or 2-5 in terminal corymbs, radiate. Involucre herbaceous, 
several-seriate; phyllaries subequal. Flowers trimorphic; corollas yellow. Ray 
fowers |-seriate, female. Eligulate female flowers |—2-seriate; corolla tubular, 
short, truncate above. Central flowers tubular-campanulate. 5-toothed above, 
male; style branches erect, broadened, acute. Fertile achenes oblanceolate, some- 
what compressed, c 10-ribbed. Pappus of fertile achenes almost barbellate, 
]-2-seriate; pappus of sterile achenes sparse. 


1. N. hookeri (Hook.f.) Kitamura; Doronicum hookeri Hook.f., Inula macros- 
perma Hook.f. Fig. 128b-e. 

Stems 13—70cm, simple or branched only in inflorescence, often weakly lanate 
at first, glandular-stipitate above. Leaves lanceolate to oblanceolate, 7-25 x 
]-7em, acute, attenuate at base, decurrent on stem, sessile or lowest ones with 
winged petiole to 10cm, denticulate to sharply toothed, lanate or glabrescent 
on both surfaces. Lateral capitula, when present, considerably overtopping 
central one. Involucres + hemispherical, 15—20mm across top; phyllaries lanceo- 
late, 10-15 x 1-4mm, acuminate, glandular-stipitate and often sparsely arane- 
ous. Ray corolla tubes 2.3—4.5mm, puberulous above: ligule 10-15 x 2—4mm. 
Eligulate female corollas 2-3.5mm, puberulous above. Male corollas 4—5.5mm. 
teeth puberulous outside. Fertile achenes oblong, c 4.5—5.5mm. appressed 
pubescent above; pappus brownish, 4—-5mm. Sterile achenes + glabrous. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa. Bumthang and Mongar districts, 
N ~- Upper Mo Chu, Upper Pho Chu and Upper Bumthang Chu districts: 
Sikkim: Giaogang, Lachen, Thanggu etc.: Chumbi: Chumbi, Dotag, Yatung etc. 
Hillsides, in grass, among boulders or sometimes among shrubs, 2600—4550m. 
May-September. 

At flowering our plants vary considerably from precocious. small, densely 
lanate ones with remotely denticulate leaves only partially expanded and solitary 
capitula to later, tall, glabrescent plants with broad coarsely dentate leaves and 
most stems bearing several capitula. 


68. VITTADINIA Richard 


Annual or perennial herbs, sometimes woody at base. variously covered in 
long, septate, sometimes araneous, egandular hairs and shorter glandular ones: 
stems much branched. Leaves simple to doubly trifid, often cuneate. Capitula 
solitary, teminal, radiate. Involucre campanulate, several-seriate: phyllaries nar- 
rowly oblong to elliptic. obtuse to acuminate. Receptacle convex, naked, fimbril- 
late. Ray flowers female. several-seriate: ligule + oblong. subequal to tube. Disc 
flowers fertile; corolla tubular-campanulate, 5-toothed: style branch appendages 
subulate. Achenes oblanceolate, compressed. finely ribbed on both faces. with 
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basal tuft of hair, pubescent elsewhere. Pappus bristles (1- to) several-seriate 
connate at base, subequal to disc corollas. 


1. cf. V. australis Richard 

Darjeeling: Darjeeling, 1900m (69). 

No specimen seen. An introduced plant, reported as V. triloba (Gaudichaud) 
DC. [V. australis Richard], from New Zealand. However, the two species are 
distinct, the former a Brachycome (B. triloba Gaudichaud) (324). Our plant is 
probably V. australis Richard from New Zealand, with white ligules, or perhaps 
an Australian Vittadinia with blue or purplish ligules. Pappus bristles of 
Brachycome are minute and scale-like or absent. Often confused with Erigeron 
karvinskianus, to which Mukherjee (218) refers this collection. 


69. THESPIS DC. 


Annual, subglabrous; stem simple, erect. Leaves simple, alternate. Capitula 
small, oblate, subsessile, in rounded clusters forming a corymbose terminal 
inflorescence, disciform. Involucres 2-seriate; phyllaries herbaceous with scarious 
margin. Receptacle shallowly convex, naked. Outer flowers female, many-seriate, 
without corollas. Central flowers very few, male; corollas yellow, tubular- 
campanulate, 4-toothed, with few stipitate glands; style branches appressed 
forming a subacute cone. Achenes oblanceolate, subterete, papillose; pappus of 
c 10 bristles, equal to style; also present on male flowers, incomplete, with some 
bristles longer. 


1. T. divaricata DC. 

Plant 30—50cm. Leaves obovate or oblanceolate, 3-5 x 0.8—1.5cm, obtuse, 
long attenuate at base, + petiolate on lower stem, serrate, teeth with stiff 
hooked tip and midrib scabridulous beneath. Capitula c 2mm diameter. 
Phyllaries oblong-elliptic, to 1.2 x 0.8mm, obtuse. Style of female flowers c 
0.4mm. Male corollas c 1mm. Achenes ellipsoid, c 0.6mm; pappus whitish. 

Darjeeling: Balasun; W Bengal Duars: Chapramari (407). Among grasses and 
on sandy river bed, 100m. May. 

Only one collection seen from our area. Elsewhere in NE India often a weed 
of paddy-fields, usually more branched, sometimes only 3cm tall. 


ANTHEMIDAE 


70. ALLARDIA Decaisne 


Fragrant tufted alpine herb, sparsely covered with araneous hairs, rarely with 
conspicuous sessile glands. Leaves alternate, cuneate, cut into + linear lobes at 
apex. Capitula radiate, usually solitary at branch ends. Involucre hemispherical. 
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several-seriate; phyllaries blackish or brownish scarious-margined. Receptacle 
fat, naked. Ray flowers |-seriate, sterile; ligule pale pink to red or purple, 
}toothed; pappus, ovary and sometimes a simple style + developed. Disc 
yellow; flowers bisexual; corolla tubular-campanulate, 5-toothed; style branches 
with rounded or truncate hairy appendages. Achenes oblong, subterete, 
j-angular, conspicuously sessile-glandular. Pappus of brownish, linear, bristle- 


like scales. 


1. A. glabra Decaisne; Waldheimia tridactylites Karelin & Kirilow, W. glabra 
(Decaisne) Regel 

Plants 8—15cm. Leaves 1—1.5cm on sterile shoots, to 3cm on flowering ones, 
lobes often 5. Involucre c 1.5cm diameter; phyllaries lanceolate to oblong, c 9 
x 3mm, obtuse, sometimes glandular. Ligules oblong-elliptic, 9-12 x 3—6mm. 
Disc corollas c 4.5mm. Achenes 2mm; pappus 7(—10)mm. 

Bhutan: N — Upper Mangde Chu district (Passu Sefu). Upper Bumthang Chu 
district (Tolegang, Mon La Karchung La), Upper Kuru Chu district (Narim 
Thang); Sikkim: Lhonak, Yume Samdong, Yumthang etc. In open screes, sandy 
soil and rocky streamsides, 4265—5050m. July-September. 


71. TANACETUM L. 


Erect herbs from fleshy root-stock. Leaves 2—4-pinnatisect, alternate. Capitula 
radiate, disciform or discoid, solitary or 2—4 in loose raceme. Involucre hemi- 
spherical; phyllaries imbricate, c 4-seriate, ovate to linear-oblong, with pale or 
dark scarious margins. Receptacle convex. naked. Marginal flowers ligulate, 
female, or tubular-campanulate with some female or + bisexual with reduced 
androecium and others undifferentiated from disc flowers. Disc flowers bisexual: 
corollas tubular-campanulate, 5-toothed; style branch tips truncate, hairy. 
Achenes oblong or clavate, terete, 5—10-ribbed: myxogenic cells absent. Pappus 
absent or reduced to c 3 minute teeth in our species. 


|. Basal leaves 3(—4)-pinnatisect. 12-30cm: marginal corollas conspicuously 
NGC tas See acetates da tat eral anid neentumechiadeteaalans 1. T. atkinsonii 


+ Basal leaves 2-pinnatisect, 2.5—-9cm; marginal corollas scarcely differentiated 
2. T. tatsienense 


1. T. atkinsonii (Clarke) Kitamura: Chrysanthemum atkinsonii Clarke 
Root-stock thick, fleshy: stems erect. usually simple, 15—42cm, puberulous, 
lanate beneath capitulum. Basal leaves 3(—4)-pinnatisect. obovate in outline. 
12-30cm, sparsely pubescent with long fine hairs. ultimate segments narrowly 
oblong, acuminate, c 0.5mm wide (0.2-0.4mm wide on 4-pinnatisect leaves). 
Cauline leaves reduced. mostly 2-pinnatisect. Capitula usually solitary, terminal, 
rarely 1-3 more on short lateral branches, radiate. Involucre hemispherical. c 
1.5em diameter: phyllaries oblong-lanceolate, 6-10 x 1.5-3mm, obtuse, scari- 
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ous margin blackish, eroded. Flowers often sparsely glandular below: corollas 
yellow. Ray flowers 15-25; ligules 12-17 x 3—Smm, densely papillose inside: 
staminodes exerted. Disc corollas 3-4.5mm. Achenes c 2.5mm, 5-ribbed. 
minutely glandular; pappus usually absent, sometimes achene rim developed 
into 3 small lobes. 

Bhutan: C — Ha district (Ha, Tare La, Chile La etc.), Thimphu district 
(Pajoding), Tongsa district (Takse La), Tashigang district (Tashigang); Sikkim: 
Kupup, Tsomgo, Zongri etc.; Chumbi: Natu La—Chubitang, Yak La, Yatung 
etc. Damp meadows, hillsides and cliffs, mainly among grass, 3650—5050m. 
July—October. 


2. T. tatsienense (Bureau & Franchet) Bremer & Humphries var. tanacetopsis 
(W.W. Smith) Grierson; Chrysanthemum jugorum W.W. Smith var. tanacetopsis 
W.W. Smith 

Root-stock rather thick, fleshy; stems 5—25cm, sparsely pilose. Basal leaves 
bipinnatisect, 2.5-9cm, + oblanceolate in outline, sparsely pubescent with long 
hairs, ultimate segments linear-oblong, c 0.4mm wide, acuminate. Capitula 
solitary, weakly disciform. Involucre hemispherical, c 1.5cm diameter; phyllaries 
linear-oblong, 7-9 x 1—2mm, obtuse, scarious margin blackish, eroded, lacerate 
and sometimes ?yellowish at apex. Disc flowers bisexual; corollas yellow or 
orange or teeth purplish, c 4.5mm, with very few glands below. Some marginal 
flowers with reduced (sometimes sterile) androecium and slightly elongated 
yellow corolla. Achenes c 2.5mm, 5-ribbed; pappus absent. 

Bhutan: N — Upper Bumthang Chu district (Pangotang). Among dwarf rhodo- 
dendrons, 4400m. July. 

Matricaria matricarioides (Lessing) Porter will key out to Tanacetum. It is a 
branched annual with discoid capitula, conic receptacles and greenish 4-toothed 
corollas. It is a widespread weed, recently collected from roadsides and waste 
places in Bumthang (Bumthang district, Bhutan). 


72. HIPPOLYTIA Poljakov 


Densely tufted herb, thickly brown or grey lanate. Sterile shoots columnar: 
leaves overlapping, usually trifid at apex, sometimes more divided. Flowering 
stems erect, simple, bearing c 10-15 capitula in dense semi-globose cyme at 
apex; leaves sometimes much more dissected and/or with segments blackish 
scarious apically. Capitula discoid. Phyllaries lanceolate to linear-oblong, mar- 
gins blackish scarious. Corollas yellow, sometimes scattered subsessile glands 
on tube. Achenes narrowly obovoid; pappus absent. 


1. H. gossypina (Hook.f. & Thomson) Shih; Tanacetwm gossypinum Hook.f. & 
Thomson. Fig. 129a—b. 

Plant 4—10cm. Leaves of sterile shoots c 7 x 3mm, appressed and + scarious 
below, lobes usually oblong and obtuse. Leaves of flowering stems often larger. 
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spreading from base. Capitula 3.5-S5mm diameter. Phyllaries 4.5-6mm, sparsely 
hairy. Corollas 2.5-4mm. Achenes 2mm. 

Bhutan: N - Upper Mo Chu, Upper Phu Chu, Upper Mangde Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim: Bikbari, Donkiah, 
Lhonak etc.; ?Chumbi: Chomo Lhari, border E of Phari, Tangkar La. Sandy 
screes and rocky gullies, 4100—5200m. July-September. 


73. CHRYSANTHEMUM L. 


Perennial stoloniferous herb; stems somewhat decumbent, simple or branched, 
leafy. Leaves alternate, pinnatifid with 2 pairs of lateral lobes, petiolate, upper 
leaves at least with stipuliform segments at petiole base. Capitula few in terminal 
cymes and solitary in upper leaf axils, radiate. Involucre c 4-seriate; most 
phyllaries + oblong with broad scarious margin. Receptacle convex, paleaceous 
among ray flowers and outer disc flowers, naked within. Ray flowers 2—3-seriate, 
female. Disc flowers bisexual; corolla tubular-campanulate, unwinged, 
5-toothed; anther bases rounded; style branches oblong, truncate. Achenes 
oblong, ribbed; pappus absent. 

Use of the name Chrysanthemum L. for this genus was authorised in 1998, 
previously it was correctly known as Dendranthema Des Moulins. Species pre- 
viously treated under Chrysanthemum can be found under 76. Xanthophthalmum. 


1.C. cf. indicum L. 

Stems c 45cm, shortly pubescent. Leaves ovate in outline 3-8 x 2-5cm, 
shortly acuminate, + truncate at base, coarsely serrate, sparsely appressed 
puberulous above, paler beneath and more densely appressed pubescent; petioles 
up to 2cm, with trifid stipuliform segments 2-5mm. Capitula broadly campanu- 
late, 1-1.5cm diameter. Phyllaries sparsely tomentose; 2 outermost herbaceous, 
¢9 x 1.5mm; remainder c 9-10 x 3.5mm, with scarious border with brownish 
outer margin. Paleae oblong-obovate, mostly hyaline, c 7 x 2.5mm. Ray corolla 
tube 3.5mm: ligule oblong, white, 20 x 4.5mm. Disc corollas yellow, 4.5mm. 
teeth sparsely subsessile-glandular. Achenes (immature) c 1mm. 

Bhutan: S — Samchi district (Samchi). Cultivated, 500m. March. 

Introduced from China or Japan. Differs from more typical forms grown 
elsewhere in India by its more deeply divided leaves, longer phyllaries and 


larger ligules. 


74, AJANIA Poljakov 


Tomentose perennials, from usually exposed woody stock: stems erect to 
decumbent, simple to much branched above. Leaves small, 1—3-pinnatisect. 
Capitula disciform, I—-many in terminal usually corymbose inflorescence. 
Involucre hemispherical: phyllaries c 4-seriate, mostly obtuse and broadly 
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scarious-margined. Receptacle conic. Some marginal flowers female, remaining 
flowers bisexual. Corollas yellow, sparsely subsessile glandular, obliquely 
inserted on ovary. Female corollas + tubular, with 2-4 often irregular teeth. 
Bisexual corollas tubular-campanulate, 5-toothed; style branches oblong, apex 
truncate, hairy. Achenes narrowly obovoid, oblique, with myxogenic hairs: 
pappus absent. 


1. Plant 6—40cm; corollas 3.2—4.2mm .......... 0.0. c cece eee eae 1. A. nubigena 
+ Plant at least 40cm; corollas 2—2.5mm ...................... 2. A. myriantha 


1. A. nubigena (DC.) Shih; Tanacetum nubigenum DC. Med: Khenkar. 
Fig. 129c-e. 

Erect to decumbent herb, 6—40cm, silver (sometimes brownish) grey tomen- 
tose; stems simple. Leaves 1—3-pinnatisect, to 3 x 3cm, primary lateral segments 
1—3(—4) pairs, sometimes subpalmately arranged; secondary lateral segments 
1-3 pairs, ultimate segments (obovate to) oblanceolate to linear, 1.5-9mm, 
¥,-Y2 as wide, subacute to acuminate. Capitula 1-27 in loose to compact 
terminal corymbs or panicles. Involucre broadly campanulate, 4-7mm diameter: 
phyllaries brown or blackish-margined, sparsely to densely tomentose, outer- 
most often linear, inner ones + oblong, 4.2—-6.2 x 2—3mm. Corollas 3.2-4.2mm. 
Achenes |.5—2mm. 

Bhutan: C - Thimphu district, N - Upper Mo Chu, Upper Pho Chu, Upper 
Mangde Chu, Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim: 
Kongra La, Phaklung, Tangu; Chumbi: Chugya, Phari, Tuna etc. Open hillsides 
and screes, 3650-4720mm. August-September. 

Usually considered to comprise two species: A. nubigena, taller, usually erect 
plants with leaves 2—3-pinnatisect, corymbs looser and small capitula (4-Smm 
diameter) and A. khartensis (Dunn) Shih [Tanacetum mutellinum Handel- 
Mazzetti], shorter plants, often decumbent, with leaves |—2-pinnatisect, compact 
corymbs and larger capitula (c 6mm diameter). However, most plants from our 
area show different combinations of these characters. 


2. A. myriantha (Franchet) Shih 

Subshrub, at least 40cm; stems sometimes much branched above. Leaves 
bipinnatisect, ovate to oblong in outline, 15-40 x 10—20mm, densely greyish 
tomentose beneath, sparsely so above; primary lateral segments 3-4 pairs; 
secondary lateral segments 3—6 pairs, oblong to obovate, 1—3.5mm, c % x as 
wide, subacute. Capitula globose, in small compact cymes, usually forming a 
loose terminal corymb. Involucre hemispherical, c 3mm diameter; phyllaries 





Fic. 129. Compositae: Anthemideae. a—b, Hippolvtia gossypina: a, habit (x %): b, capitulum 
(x 4). c-e, Ajunia nubigena: c, habit (x 7); d, female flower (x 8), e. bisexual flower ( 8). 
f-h. Artemisia camphellii: f, habit (x 7%): g, female flower (x 12); h, bisexual flower (x 12). 
Drawn by Margaret Tebbs. 
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broadly ovate to oblong-elliptic, 2-3 x 1.5-2mm, obtuse, pale-margined, outer 
sparsely tomentose below. Corollas 2—2.5mm. Achenes c Imm. 
Bhutan: C ~ Ha district (Ha), Thimphu district (Tsalimaphe, Paro), Bumthang 
district (Bumthang). Dry banks and hillsides, 2300—3050m. November—March. 
Used for incense in Bhutan. 


75. ARTEMISIA L. 


Aromatic annual, biennial or perennial herbs or subshrubs, glabrescent or 
puberulous to tomentose or villous, glandular-punctate, sometimes also glandu- 
lar-stipitate. Leaves 3-fid to 3-pinnatisect or simple on inflorescence branches. 
Capitula (c 10—) very many, subspicate, racemose or paniculate, disciform. 
Involucres ovoid to hemispherical or oblate; phyllaries few-seriate, scarious- 
margined, glabrous to araneous. Receptacle flat or concave, naked, rarely bear- 
ing long weak hairs. Flowers white to greenish, often partly purplish; marginal 
female, fertile; central bisexual or male with reduced or + absent ovaries. 
Corollas sparsely subsessile glandular, rarely also with some eglandular hair. 
Female corollas tubular, irregularly 2—3-toothed. Bisexual/male corollas tubular- 
campanulate or obovoid-infundibular, 5-toothed; style branches truncate. 
Achenes small, ellipsoid or obovoid, weakly striate, with myxogenic hairs; 
pappus absent. 

For the purposes of comparison, the entire flowering of a stem is described as 
an inflorescence here, even if discrete lateral inflorescences seem present. Leaves 
decrease in size and amount of division from base to apex of stem and sometimes 
vary noticeably in form. The lowest leaves seen subtending inflorescence branches 
(often limited by the length of stem collected) are described, except for cases 
where some inflorescence branches originate below mid-stem, when mid-cauline 
leaves are described instead. Mature achenes (missing from most specimens) 
probably 1-1.8mm on species 1—12, 0.5—0.8mm on species 13-17. 


1. Inner flowers bisexual: ovary at anthesis subequal to that of female flowers 


Gustially more: than 0 AMM) ssrenicchnsadcarbiecseekeicnaeioese ag usardererdiat ys 2 
+ Inner flowers male: ovary either rudimentary (c 0.2mm, much shorter than 
female OeS) OF ADSENE rig ecesas ae act see Pe ee ae ee oa cao 15 
2. Receptacle covered by caducous c 1.5mm hairs ................. 1. A. minor 
er Receptacle: Painless x is.cs0) .0sa-peG Reds Rekwiaasad Uawemin deena ee ne lananadaae eee 3 
3. Annual; lower inflorescence leaves 2—3-pinnatisect, primary segments with 


at least 3S pairs of Secondary ONneS .40¢c:..nrivescas ee sie esas vee 2. A. hedinii 
+ Herbaceous perennial or subshrub; lower inflorescence leaves 3-fid or 
|—2-pinnatisect, primary segments with up to 4 pairs of secondary ones 
(ExClidina Teeth) citockd et ee tetas etm ae vin ead ee Sed ca tabeirea eats 4 
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Plant not viscid; glands all sessile ......00.00. 0 cece cece cece cscs cu eceeeneece 5 
Plant viscid; stipitate glands on stems, leaves or inflorescence ........... 12 


Ultimate segments of lower inflorescence leaves ovate, acuminate, consist- 
ently serrate-dentate with few ovate acuminate teeth (Fig. 13la-c)....... 6 
Ultimate segments of lower inflorescence leaves usually oblong or lanceolate, 
entire or bearing distant irregular teeth or lobes (Fig. 130d-i, Fig. 131d—h) 


8 
Involucres 3.5—4mm diameter ..............0 cc ccceceeeeees 5. A. tukuchaensis 
Involucres 1.2—2.5mm diameter ............ ccc ec ccececcececevens 6. A. indica 


Lower inflorescence leaves 7-15 x 5—9cm, at least outer 20mm of terminal 
SO OTICMT CMUINC atenjot cesses abiding trict ae tae YEUNG Vaasa ra talbatealeatanka bauer: 9 
Lower inflorescence leaves 1.5—8.5 x 1—5.5cm, teeth or lobes present within 
20mm of apex of terminal segment or whole segment less than 20mm.. 10 


Subshrub with + exposed woody stock............ 3. A. austroyunnanensis 


Perennial herb with stems solitary or few together from creeping rhizome 
4. A. verlotiorum 


Platt: S-40CI: oa55 a Poatiurcasathnamdyed ant ancbaeswn nites scent’ 8. A. campbellii 
Plant 40=90Cii.254 2 seek ana ntew lent cada aes adanateserireetayseiee eee 1] 


. Most capitula borne singly and distantly along inflorescence branches or 


most capitula with less bisexual than female flowers... 7. A. moorcroftiana 
Capitula crowded at end of inflorescence branches, most with more bisexual 
than: female TOWELS 2 se xsc tive secees ate eeveeacends pose reae tes 8. A. campbellii 


. Ultimate leaf segments long acuminate; stem hispidulous throughout 


9, A. bhutanica 


Ultimate leaf segments shortly acuminate to obtuse. apiculate; stem arane- 
ous, tomentose or pubescent above, often glabrescent below ............ 13 


. Leaves subglabrous above: ultimate segments of lower inflorescence leaves 


(remotely) CEntates <beit ins colt weetlotenns 2 aia tak abe weeees 11. A. thellungiana 
Leaves pubescent above: usually ultimate segments of lower inflorescence 


leaves entire or bearing 1—2 teeth or lobes ...............: eee eee eee eee eees 14 


. Stipitate and sessile glands (and eglandular hairs) on leaves above: bisexual 


flowers lacking eglandular hairs ................:00eeeeeee 10. A. myriantha 
Only sessile glands (and eglandular hairs) on leaves above: bisexual flowers 
eglandular-pubescent above ..............002eeeee eee eeeees 12. A. yadongensis 


Plant 2.5—40cm, rarely taller, then annual or bienMal : -siciwesewecyovses 
Plant 0.4-1.5m, perennial or suffrutescent ...........--.00eeeeeeee teense ees 
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15. Involucre 3—4.5mm diameter ............0.. 0. cece cece ee aee 15. A. desertorum 

Involucre ‘.5=2. 5mm diameter } ..25 once ce ececatentucdene te Os aitie hee saeeay 16 
16. Subshrub; capitula distant ............ 00... cece cece cece eee ees 13. A. wellbyi 
+ Annual/biennial; capitula crowded ...................000 ccc eeee 14. A. stricta 


17. Primary lateral segments of mid-cauline leaves 1—-4mm wide 


16. A. parviflora 
+ Primary lateral segments of mid-cauline leaves at least 6mm.. 17. A. dubia 


1. A. minor Jacquemont. Fig. 130a—b. 

Dwarf caespitose subshrub, c 10cm; stems from stout branched woody stock. 
Leaves bipinnatisect, 9-16mm, grey or brownish tomentose, with crowded over- 
lapping segments; terminal segment much reduced; secondary segments 3-7, 
subpalmately arranged, oblanceolate, c 2.5 x 0.7mm, obtuse, entire (rarely with 
1 small lobe); lower cauline leaves with 2 pairs lateral segments and broad 
petiole often exceeding blade, without stipuliform lobes; upper cauline ones 
variable, similar or with reduced secondary segments (almost teeth), often with 
several stipuliform lobes or subsessile with 2-4 pairs of simple segments. 
Capitula few in narrow racemes, + distant, often subsessile. Involucre c 4mm 
diameter; phyllaries obovate, 3 x 1.3—2mm, hairy, brownish scarious at mar- 
gins. Receptacle covered by caducous hairs c 1.5mm. Female flowers rather few, 
corollas 1.3-1.8mm. Bisexual flowers numerous; corollas widening gradually 
upwards, 1.8—-2mm. Achenes obovoid, 1.5 x 0.5mm. 

Sikkim: Yume Chhu; Chumbi: Phari. 4400-5100m. August-September. 


2. A. hedinii Ostenfeld; A. biennis sensu F.B.I. p.p. non Willdenow. Fig. 130c. 

Annual, somewhat succulent, 20—50cm; stem simple, erect, often purplish, 
sparsely glandular. Leaves oblanceolate in outline, 2—3-pinnatisect, to 13 x 
5cm, sparsely glandular-hairy beneath; primary segments 5—7 pairs, elliptic in 
outline, to 3 x lcm, alternating with several smaller segments; ultimate segments 
acute or obtuse, minutely apiculate. Inflorescence branches narrow, elongate, 
from most leaf axils. Involucre hemispherical, 2.5~-3mm diameter; outer phyllar- 
ies mostly obovate, 2.7-3.5 x 1.7—-2mm, with brown margin; innermost ones 
reduced, often with clear margin. Flowers pink; corollas densely glandular. 
Female flowers 21—28: corollas 1—1.3mm. Bisexual flowers (12—)20~—28: corollas 
1.3-2mm. Achenes obovoid, 1-1.3mm. 

Sikkim: Phaklung, Sashethang; Chumbi: Gautsa—Phari, Tuna. 4265—4570m. 
July-September. 





Fic. 130. Compositae: Anthemideae. a—i, lower inflorescence leaves of Artemisia species: a-b. 
A. minor (x 4%), ¢, A. hedinii (x Ya): d-e. A. austrovunnanensis (x %): f, A. calophylla (x Wy). 


g-h. A. verlotiorum (g x Yah x Ys). i, A. sp., see A. verlotiorum (x ¥4). Drawn by Chen Yo-Jiun. 
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3. A. austroyunnanensis Ling & Y.R. Ling. Dz: Khempa. Fig. 130d-e. 

Subshrub (372), to 2m; stems brown pubescent at first. Lower inflorescence 
leaves |-pinnatisect, 8-12 x 4-7cm, puberulous above with many glands in 
small deep pits, brown tomentose below; terminal segment lanceolate, 5—8cm 
(briefly) acuminate, entire; lateral segments 3-5, elliptic(-oblong), to Scm,. acute 
or acuminate, entire; petiole 7-20mm with narrow to broad, often obcuneate 
wing. Capitula in moderately broad panicles. Involucre obovoid, 2.5mm in 
diameter; phyllaries mostly ovate to obovate, 2.2-3 x 1.1-1.8mm, sparsely 
arachnoid-puberulous, with few sessile glands; outer ones reduced. Female flow- 
ers (5—)8-10; corollas (1—)1.5mm. Bisexual flowers (3-)8~10, corollas 
1.7-2.2mm. Achenes (immature) oblong-elliptic, c 1mm. 

Bhutan: C — Thimphu district (Gunisawa*, Samakha), Punakha district 
(Samtengang); Darjeeling: Jhepi, Rangit*. Roadsides, 1200—2755m. August- 
October(—December). 

Asterisked collections are incomplete and dubiously attributed to this species. 
A. calophylla Pampanini has been reported from Yadong district of Tibet (421), 
It is also suffrutescent, but differs from A. austroyunnanensis by the central 
segment of its mid-cauline leaves being scarcely longer than the upper lateral 
ones. A collection from Chumbi, west of Yadong, 3050m, with capitula in early 
bud in August may belong here (Fig. 130f). 


4. A. verlotiorum Lamotte. Fig. 1 30g—h. 

Perennial herb to 2m, sometimes with overwintering foliage, stems single or 
few together from creeping rhizomes, some non-flowering, erect, brown or 
brownish-grey pubescent at first. Lower inflorescence leaves 1-pinnatisect, 
11.5-15 x 5-9cm, puberulous above with many glands in small pits, brown or 
brownish-grey tomentose below; terminal segment linear-lanceolate, 7.5—10cm, 
acuminate, entire or with | pair of lobes; lateral segments (1—)2 pairs, elliptic 
or elliptic-lanceolate, to 60mm, acuminate, with 0-2 lobes; petiole 7—]2mm, 
obcuneately winged. Capitula in moderately broad panicles. Involucres obovoid, 
1.5—2.5mm in diameter; phyllaries mostly ovate to obovate, 2-3 x 1—1.8mm, 
sparsely to densely araneous, with few sessile glands; outer ones reduced. Female 
flowers 10—13; corollas 1—1.7mm. Bisexual flowers 8-11; corollas 2—2.5mm. 
Achenes (immature) oblong-elliptic, c 1.1mm. 

Bhutan: S — Phuntsholing district (Phuntsholing); Darjeeling: Darjeeling: 
Darjeeling/Sikkim: unlocalised (Hooker collection). 900—1800m. 

A. austroyunnanensis, A. calophylla and A. verlotiorum form a group usually 
distinguished by numerous glands in deep pits on upper leaf face. Collections 
from Paro and Thimphu (both Thimphu district, Bhutan) with short, sometimes 
obtuse lower inflorescence leaves c 8 x Scm also belong to this group ( Fig. 130i). 
Collections with glands in shallow pits, from Singkarap (Thimphu district, 
Bhutan) with leaves of upper inflorescence ternate and from Darjeeling Town 
with all leaves apparently ternate, are doubtfully referred to the group. 
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5, A. tukuchaensis Kitamura. Fig. 131a. 

Perennial, c 2m; stems erect, sparsely greyish araneous tomentose. Mid-cauline 
leaves bipinnatisect, ovate in outline, 11-20 x 6-1lcm, subglabrous above, 
greyish tomentose below; primary segments 2—3(?-4) pairs, ovate to lanceolate 
in outline, often with 1—3 pairs of lobes towards base, 3.5—7cm, acute, apiculate, 
serrate-dentate with few, deep, ovate, acuminate teeth. Capitula rather sparse 
in broad panicles. Involucre 3.5—-4mm diameter; phyllaries oblong-obovate, 
3,5-4.5mm, at least outer ones sparsely araneous; outermost smaller, + ovate. 
Female flowers c 8—9; corollas c 1.6mm. Bisexual flowers c 15-22, fertile; corollas 
c 2.8mm. 

Bhutan: C — Thimphu district (Barshong), N — Upper Kuru Chu (Julu). 
Clearings in coniferous forests, 3050-3600m. September—October. 


6. A. indica Willdenow; A. vulgaris sensu F.B.I. p.p. non L. Fig. 131b-—c. 

Perennial herb, c 0.5--1.5m; stems erect, greyish puberulous to sparsely tomen- 
tose. Lower inflorescence leaves bipinnatisect, 7-16 x 5-9cm, puberulous or 
glabrescent above, appressed puberulous to tomentose beneath; primary seg- 
ments 2-3(—4) pairs, ovate-elliptic to lanceolate in outline, to 5 x 2cm, acumi- 
nate, with lowest occasionally stipuliform; secondary segments shallower, 
serrate-dentate with few, deep, ovate, acuminate teeth. Capitula in broad or 
narrow panicles. Involucre campanulate, 1.2—2.5mm diameter; phyllaries ovate 
to obovate, 1.8—3.2mm, subglabrous; outermost smaller, sparsely araneous. 
Female flowers c 3—8; corollas 0.7-1.3mm. Bisexual flowers c 6-12; corollas 
1.7-2.2mm. Achenes + oblong, c 1.2mm. 

Bhutan: N — Upper Mo Chu district (Gasa): Darjeeling: Chhota Rangit: 
Sikkim: Zemu. 1800—2750m. August. 


7. A. moorcroftiana DC. Dz: Khempa. Fig. 131d-e. 

Perennial herb, 40-80cm: stems brown or purplish, thinly greyish araneous 
tomentose above. Lower inflorescence leaves bipinnatisect, obovate in outline, 
4-8 x 3~5.5em. with (2—)3(—4) pairs of primary segments and (1~)2—3(-4) 
pairs of entire or 1-lobed stipuliform segments at base. greyish araneous above, 
greyish araneous tomentose below: secondary segments lanceolate, entire (rarely 
|-lobed), briefly acuminate. Capitula in narrow, sparse or lax panicles. Involucre 
+ campanulate, 2.5-4mm diameter; most phyllaries ovate to obovate, 3-4mm, 
all brown araneous, often with some grey hairs. Female flowers c 9-14: corollas 
|.5-2.2mm. Bisexual flowers c 12-25. more numerous than female flowers in 
most capitula: corollas 2.2-3mm. often with purple tips. Achenes + oblong, 
¢ 1.5mm. 

Bhutan: C — Thimphu district (Cheka, Dotena), N- Upper Mo Chu district 
(Lingshi), Upper Pho Chu district (Tranza). On grassy banks or among boulders 
and shrubs, 2600—3950m. August—October. 

Capitula are usually borne singly and distantly on elongate primary inflor- 
escence branches. They are sometimes borne more closely on short secondary 
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branches in the population from Tranza, which has been referred to A. roxburgh- 
iana Besser var. roxburghiana (371). Plants from Pangotang, Upper Bumthang 
Chu district, Bhutan and Me La, Upper Kulong Chu district, Bhutan that differ 
by more crowded capitula and more female than bisexual flowers in most 
capitula will also key out here. Those from Me La have broad leaf segments 
(Fig. 131f). Both populations are of uncertain identity. 


8. A. campbellii Clarke. Fig. 129f—h, Fig. 131g—h. 

Perennial herb with short, often exposed woody stock, 5-30(—55)cm: stems 
erect, thinly tomentose, purplish below, tomentum greyish below to often con- 
spicuously reddish-brown on inflorescence. Mid-cauline leaves 2(—3)-pinnatisect, 
ovate to obovate in outline, 1.2—-4.5 x 0.8—3cm, whitish (rather tawny) tomen- 
tose on both surfaces, with 2~3(—5) pairs of primary segments and (0-)2 pairs 
of stipuliform lobes near base; secondary segments oblong or lanceolate, acumi- 
nate, usually revolute at margins, rarely with 1—2 lobes. Capitula densely clus- 
tered (rarely subdistant) in short spike-like racemes to elongate interrupted 
panicles with lower leaves simple to 3-pinnatisect. Involucre broadly obovate 
or hemispherical, (3—)3.5—5.5mm diameter; phyllaries + ovate, 2.5-4.5mm, 
reddish-brown araneous. Female flowers c 10—25; corollas c 1.8—2.5mm. 
Bisexual flowers more numerous, c 17—40, fertile; corollas c 2.5—3.2mm. Achenes 
obovoid, c 1.6mm. 

2NE Darjeeling: locality uncertain (Dungboo collection); Sikkim: Bam Chhu, 
Chugya, Lhonak etc.; Chumbi: Phari. 4250—5200m. July-September. 

An immature specimen from Bumthang (Bumthang district, Bhutan) at 3050m 
with mid-cauline leaves c 7 x 4cm may also belong here. 


9. A. bhutanica Grierson. Fig. 1311. 

Perennial herb at least 60cm, probably often much taller, bearing pale short- 
stipitate glands intermixed with longer, stiff, dark reddish, multiseptate hairs; 
stems erect. Lower inflorescence leaves |—2-pinnatisect, ovate in outline, 3.5—7.5 
x 2.5-5.5cm, thinly covered with multiseptate hairs above, more densely 
covered with mostly glandular hairs beneath; primary segments (2—)3—4(-5) 
pairs, upper 2 pairs pinnatifid with 1—3 pairs of simple (rarely 2-toothed ) sharply 
acuminate segments; 2 stipuliform teeth at base; leaves of basal offsets with 
araneous, sometimes capitate hairs. Primary inflorescence branches spreading, 
racemiform, 3—8cm or fastigiate, to 20cm, simple or with short lateral branches. 
Involucre obovoid, 2—2.5mm diameter; phyllaries ovate to narrowly obovate, 
glabrous or bearing short-stipitate glands, cilia and sometimes few araneous 
hairs; outermost 2-2.5mm; inner 2.7—3.4mm. Female flowers c 12-17; corollas 





Fic. 131. Compositae: Anthemideae. a—j, lower inflorescence leaves of Artemisia species: a, A 
tukuchaensis (x V9): b-c, A. indica (x ¥%): d-e, A. moorcrofiiana (d x 1%, e x Ya), f, LSH 
21060 (see A. moorcroftiana) (x 2): g-h, A. campbellii (g x Ys, h x 1%): i, A. bhutanica 
(x ¥a)i J. A. myriantha var. myriantha (x 2). Drawn by Chen Yo-Jiun. 
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1.2-2mm, subsessile-glandular. Bisexual flowers c 8-12; corollas 1.8-2.5mm, 
subsessile-glandular, mostly on tube. Achenes ellipsoid-obovoid, c 1.2mm. 

Bhutan: C — Thimphu (Dotena, Simtokha), N — Upper Mo Chu district 
(Laya). Open grassy slope amongst cultivation, 2750-3850m. September- 
October. 


10. A. myriantha Besser. Nep: Tite pali. Fig. 131). 

Perennial herb, c Im; stems greyish glandular- and eglandular-pubescent, 
Mid-cauline leaves pinnatisect, c 10 x 8.Scm, glandular- and eglandular- 
puberulous above, sparsely tomentose and short glandular-stipitate beneath: 
lateral segments 2 pairs, elliptic-lanceolate, 3—4.5cm, acute, entire. Capitula 
numerous but rather distant in broad panicles. Involucres c 2mm diameter: 
phyllaries mostly ovate, 2.3-2.8mm, araneous; outermost smaller; inner ones 
oblong. Female flowers c 8-11; corollas c 1.3mm. Bisexual flowers c 7—9; corollas 
c 2.3mm. Achenes oblong-elliptic, c 1.1mm. 

Bhutan: N — Upper Mo Chu district (Gasa). 2780m. November. 

The description above refers to var. myriantha. Var. pleiocephala (Pampanini) 
Y.R. Ling with leaves densely tomentose beneath has also been reported from 
Bhutan (373), without further locality details. Outside our area both varieties 
include plants with 2-pinnatisect mid-cauline leaves, acuminate leaf segments or 
very many crowded capitula. 


11. A. thellungiana Pampanini; A. vu/garis sensu F.B.I. p.p. non L. Fig. 132a-b. 

Perennial herb, c 0.8—1.5m; stems glandular puberulous at least at first. Mid- 
cauline leaves 1—2-pinnatisect, + ovate(-elliptic) in outline, 7-13 x 5-8.5em, 
with 3 pairs of primary segments and sometimes | pair of basal stipuliform 
lobes, subglabrous or sparsely glandular-stipitate above, sparsely (densely) tom- 
entose below; ultimate segments subentire or bearing few acuminate teeth. 
Capitula rather distant in broad or narrow panicles. Involucres 2—2.5mm diam- 
eter; phyllaries ovate to obovate, 2—3.3mm, subglabrous or sparsely araneous, 
often purplish; outermost smaller. Female flowers c 5—10; corollas 0.7—1.4mm. 
Bisexual flowers c 7-16; corollas 2—2.3mm. Achenes (immature) oblong- 
obovate, to 1.2mm. 

Bhutan: C — Thimphu/Punakha district (Dochong La), N — Upper Mo Chu 
(Laya); Sikkim: Lachen, Lachung. In Picea forest, 2750—3350m. August- 
September. 


Fic. 132. Compositae: Anthemideae. a—k, lower inflorescence leaves of Artemisia species: a-b. 
A. thelhingiana (x 2). ¢, A. yadongensis (x 1): d-e, A. wellbvi (d x Ys. e x 1%): Fg. A. stricta 
(f x 1%. g x 4); hei, A. parviflora (h x 2%, i « 1%): j, A. duthia var. dubia (x 2): k. A. 
desertorum (x 3). Drawn by Chen Yo-Jiun: c, based on description and illustration in (370). 
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12. A. yadongensis Ling & Y.R. Ling. Fig. 132c. 

Herbaceous perennial, almost suffrutescent, 50—-70cm, greyish or yellowish 
viscid puberulous to tomentose throughout; stems purplish-brown. Lower 
inflorescence leaves 1(—2)-pinnatisect, + elliptic in outline, c 5 x 3cm, puberul- 
ous and glandular-punctate above, densely arachnoid tomentose and glandular- 
stipitate beneath; primary segments 2-4 pairs (with 1-2 pairs of stipuliform 
basal lobes), lanceolate to oblanceolate and entire or ovate to obovate in outline 
with 1-2 broad lobes, (sub)acute, apiculate. Capitula crowded on spike-like 
branches in a moderately broad panicle. Involucre subglobose or broadly ovoid, 
1.5—2.5mm diameter; phyllaries ovate, c 2mm, yellowish pubescent and sparsely 
glandular-stipitate. Corollas sparsely glandular. Female flowers 3-8. Bisexual 
flowers 5—10; corollas also pubescent above. 

Chumbi: Yatung (370). Grasslands, 2900m. September. 

No specimens seen. Description based on (370, 372, 373). 


13. A. wellbyi Hemsley & Pearson. Fig. 132d-e. 

Subshrub, 15—25cm; stems usually simple, erect or rather lax, brownish hairy 
above. Mid-cauline leaves 2-pinnatisect; 2-5 x 1.2—2.5cm, distinctly petiolate, 
without stipuliform basal segments; primary segments usually 3 pairs; ultimate 
segments linear or oblanceolate, mostly 1-7 x 0.4—Imm, hyaline-acuminate, 
sparsely hairy. Capitula rather few, in racemiform panicles. Involucres semi- 
globose, 1.5—2.5mm diameter; phyllaries ovate to obovate, 2.3-3 x 1.3-2mm, 
+ glabrous, with broad scarious margins. Female flowers c 15; corollas 
0.9-1.6mm. Inner flowers male, c 12; corollas 1.7—2.5mm; ovaries rudimentary. 

Sikkim/Tibet border: Giri, Khamba Dzong. 4700m. July. 


14. A. stricta Edgeworth; A. edgeworthii Balakrishnan nom. superfl. Fig. 132f-g. 

Annual or biennial, 2.5—45cm; stems erect or rather lax to + absent, brownish 
hairy above. Mid-cauline leaves |—2-pinnatisect, |—-3cm; primary segments 1-3 
pairs, usually intergrading with several stipuliform basal segments; ultimate 
segments linear or oblanceolate, 1.5-10 x 0.2—-0.5mm, hyaline acuminate, pub- 
erulous to thinly brownish villous. Capitula numerous, in dense racemiform 
panicles, rarely in lax panicles. Involucres ovoid, |.5—2.5mm diameter; phyllaries 
mostly ovate to obovate, 1.6-2.7 x 0.8-1.5mm, villous on herbaceous part 
(rarely inner ones glabrous), with broad scarious margins. Female flowers c 
18-40: corollas 0.5—0.7mm. Central flowers male, c 3-8; corollas 1.3-1.5mm; 
ovaries rudimentary. Achenes obovoid, 0.7mm. 

Bhutan: N — Upper Mo Chu district (Laya, Gangyuel Chu); Sikkim: Lhonak, 
Phaklung; Chumbi: Phari-Gautsa. Grassy banks and among juniper on river 
bank, 3670—4570m. August—October. 

The plants from Sikkim and Chumbi are short, often laxly several-branched 
from base and may bear simple, long-petiolate lower cauline leaves. They have 
been recognised as a distinct variety: A. edgeworthii var. diffusa (Pampanini) 
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Ling & Y.R. Ling [A. stricta fm. diffusa Pampanini]. The plants from Bhutan 
are tall with erect usually solitary stems and would represent the typical variety. 


15. A. desertorum Sprengel. Fig. 132k. 

Tufted perennial herb, 7-10cm, brown or yellowish-grey villous; stems sur- 
rounded at base by persistent petioles with dilated scarious bases. erect. Cauline 
leaves pinnatisect, obovate in outline, primary segments 5-7, approximate. 
oblong-oblanceolate, 5-9 x 0.7-1.2mm, + acute, entire, rarely 2-lobed: petiole 
to 20mm. Capitula c (1—) 10-12, racemose, pedunculate, distant below, crowded, 
subsessile above. Involucre oblate, 3-4.5mm diameter; phyllaries mostly ovate 
to oblong, 2-3 x 1.3—2mm, broadly scarious-margined, sparsely glandular- 
stipitate and sometimes pilose, outermost lanceolate. Early capitula with c 25 
female flowers and c 15-30 male ones, decreasing to c 13 female:7 male in last 
capitulum. Female corollas c 0.7mm. Ovaries + absent in male flowers. 

Sikkim: Lhonak, Rasung. River banks, 4570—5000m. July. 


16. A. parviflora D. Don; A. japonica auct. non Thunberg. Nep: Tite pati. 
Fig. 132h-1. 

Perennial, 0.4—1m, puberulous or glabrescent; stems erect. Mid-cauline leaves 
pinnatisect, 1.5—4cm; primary segments 1-2 pairs, linear or linear-oblanceolate, 
subacute to acuminate, with 0-2 teeth or lateral lobes; 2—4 pairs of erect, linear 
or linear-oblanceolate, stipuliform lobes at base. Inflorescence branches many, 
ascending; capitula usually very numerous and crowded on spicate branchlets, 
rarely more distant on longer peduncles. Involucre ovoid, c 1.5mm diameter; 
phyllaries ovate(-elliptic), glabrous, most 1.5-2(-2.5) x 1-1.5mm. outermost 
smaller. Female flowers c 9-15; corollas c 0.6mm; achenes obovoid, c 0.5mm. 
Central flowers male, fewer, c 3—10; corollas 1.5mm; ovaries + absent. 

Bhutan: C — Thimphu district (Samana, Namselling. Thimphu), Punakha 
district (Ritang (357)), Bumthang district (near Bumthang): Sikkim: 
Chunthang, Lachen; Chumbi: Chubitang—Yatung. In sandy turf on hill-top and 
grassy hillsides, 2150-—4350m. June—October. 


17. A. dubia Besser var. dubia. Dz: Khempa. Fig. 132). 

Perennial, 1—1.5m; stems erect. minutely appressed pubescent. Lower inflor- 
escence leaves pinnatisect. c 8 x Scm, sparsely pubescent above, whitish arane- 
ous-pubescent beneath; lateral segments (2-)5—6, lanceolate. 2.5-4 x 
0.6-0.8cm, acuminate, entire; 2-4 entire stipuliform lobes at base. Capitula 
numerous in dense panicles. Involucre subglobose, 1.5—-2mm diameter; phyllaries 
ovate to oblong, c 2 x Imm, outer ones sparsely pilose at base, outermost 
smaller. Female flowers c 8-11: corollas Imm. Central flowers male, c 5-11; 
corollas 2mm: ovaries + absent. 

Bhutan: C — Thimphu district (Thimphu, Tsalimaphe). On open banks, 2130- 
2400m. August. 
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76. ACHILLEA L. 


Perennial herb with slender elongate stolons, woolly-puberulous: stems erect. 
Leaves alternate, bipinnatisect, narrowly oblong-elliptic in outline; cauline ones 
+ sessile. Capitula small, numerous, in dense terminal corymbs, paleate. 
Involucre ovoid, 3-seriate; phyllaries oblong, broadly scarious. Receptacle 
convex, paleae oblong, hyaline, acuminate. Ray flowers usually 5, female: ligule 
broadly obovate, 3-toothed, pink. Disc flowers c 18, bisexual; corolla tubular- 
campanulate, white; style branches truncate, penicillate. Achenes narrowly 
obovate, weakly winged: pappus absent. 


1. A. millefolium L. 

Plant c 0.5m. Leaves green, tomentose beneath at first. Cauline leaves 90—120 
x 20-25mm; primary segments c 20 pairs; secondary segments 3-4 pairs, 
acuminate, with 0-2 acuminate teeth or lobes, the ultimate segments being 
linear or subulate. Involucre 2mm diameter; phyllaries 2-3.5 x 0.8-1.4m, 
scarious margin brownish and filamentous-lacerate above. Ligule c 2.2 x 
2.5mm. Disc corolla 2.2. Achenes c 2mm. 

Darjeeling district: Senchal. Opening in degraded evergreen broad-leaf forest, 
2350m. July. 

Native of Europe and W Asia, widely introduced. 


77. XANTHOPHTHALMUM Schultes Bipontinus 


Erect, glabrous, annual herb. Leaves 1—2-pinnatisect, alternate. Capitula radi- 
ate, solitary at branch ends. Involucre hemispherical; phyllaries imbricate, 
3—4-seriate with broad scarious margins. Receptacle convex, naked. Ray flowers 
female, ligules yellow. Disc flowers bisexual; corollas yellow, tubular- 
campanulate, laterally 2-winged, 5-toothed; style branches truncate. Achenes 
dimorphic; ray achenes triangular in section, angles winged; disc achenes some- 
what compressed, winged on inner margin; all wings broadening upwards: 
pappus absent. 


1. X. coronarium (L.) Trehane; Chrysanthemum coronarium L. 

Plant 15—50(—70)cm. Leaves obovate in outline; lower leaves 5—7cm, ultimate 
segments oblong to linear (obovate), 1-3mm broad; upper leaves smaller. 
becoming |-pinnatisect. Involucre 1.5—2cm diameter; phyllaries oblong, 4-10 
x 24mm, with broad scarious margins. Ray flowers 15-20, ligules 15-20 x 
45mm. Disc corollas 4-Smm. Achenes 2.5-3mm; wings of ray achenes c 
1.5mm broad. 

W Bengal Duars: Jalpaiguri (174). 

Originally native to the Mediterranean region: cultivated and sometimes 
escaping. 
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78. LEUCANTHEMUM Miller 


Erect perennial herbs. Leaves alternate, simple to weakly pinnatifid. Capitula 
radiate, solitary, long pedunculate. Involucre hemispherical; phyllaries imbri- 
cate, 3-4-seriate, margins scarious. Receptacle convex, naked. Ray flowers 
|-seriate, female, ligules white. Disc flowers bisexual; corollas yellow, tubular- 
campanulate, 5-toothed, becoming spongy at base; anther bases sagittate; style 
branches truncate. Achenes monomorphic, oblong, + terete, 5—10-ribbed. 
Pappus small, + coroniform, irregular, usually only on ray achenes, often 
absent. 


|. Involucre 12—20mm diameter; scarious border of phyllaries often dark 
purplish or dark brown towards inner margin; ligules 10-25mm 


1. L. vulgare 
+ Involucre c 25mm diameter; scarious border of phyllaries pale brownish 
towards inner margin, never dark; ligule 35—45mm..... 2. L. x superbum 


1. L. vulgare Lamarck; Chrysanthemum leucanthemum L. 

Plant 15—70cm, glabrous or sparsely crisped-puberulous, with sterile rosettes 
of long petiolate leaves; stems simple or sparsely branched. Lower cauline leaves 
obovate, long petiolate, to 8 x 2.5cm, + crenate-serrate; upper leaves oblance- 
olate to oblong, sessile, 2-6 x 0.5—2.5cm, usually obtuse, semi-amplexicaul. 
dentate or pinnatifid particularly at base. Involucre 12—20mm diameter: phyllar- 
ies lanceolate to oblong, 5-6 x 1-—1.5mm, obtuse, scarious margin narrow, 
usually dark purplish or dark brown towards inside. Ray flowers 15-25, ligules 
10-25 x 3-6mm. Disc corollas c 3mm. Achenes 2—3mm, blackish. with pale 
narrow ribs. Pappus sometimes present, rarely to 3mm, whitish. 

Darjeeling: Senchal Lake (332a). 

Originally from Europe, sometimes cultivated and escaping. Description 
above from European material. 


2.L. x superbum (J. Ingram) Kent: L. maximum auct. non (Ramond) DC. Eng: 
Shasta daisy. 

Similar to L. vulgare but often coarser: leaves serrate, lower ones to 25cm. 
upper ones lanceolate to oblanceolate, to 10 x 2.5cm: involucre ¢ 2.5cm diam- 
eter; phyllaries 6-10 x 3-4mm, scarious margins wide. pale brown towards 
inside; ray flowers c 33, ligules 35-45 x 5-6mm: disc corollas 4.5mm. Pappus 
present on ray achenes, 0.2mm. 

Bhutan: C — Mongar district (Mongar). Cultivated in garden, 1800m. June. 

Fertile garden hybrid derived from species from SW Europe. 
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79. COTULA L. 


Annuals, often prostrate. Leaves 1—2-pinnatisect, alternate, sessile. Capitula 
solitary, disciform. Involucre hemispherical: phyllaries several-seriate, margins 
scarious. Receptacle naked, flat. Flowers sparsely subsessile-glandular. Outer 
flowers several-seriate, female, tangentially compressed, sometimes with thin 
wing, short-stalked; corolla absent or poorly developed. Disc flowers fewer, 
bisexual, almost sessile; corollas short, tubular-campanulate, deeply 4-toothed; 
style branches truncate. Achene of female flowers obovoid, dorsally compressed 
with pale margin or much thickened pale wing; of disc flowers scarcely winged. 
Pappus absent. 


1. Peduncles 2—6cm in fruit, (sparsely) appressed pubescent; female flowers c 


OS GEUIALe 6. c0d xh caccainanedity Ses inmate tess isi opie deeaween 3. C. australis 
+  Peduncles usually less than 1.5cm in fruit, glabrous or sparsely araneous; 
female flowers: 5=6-Sefiatés.cicecic ide saeinad cess ads kinda loaverdds Wan Geaa enw 2 


2. Leaf segments acuminate to a fine point; achenes of female flowers with a 


Dale (hick Mareitl..\y rac cleteswstowtcians snip daca naedeies 1. C. hemisphaerica 
+ Leaf segments subacute with short apiculus; achenes of female flowers with 
a pale much thickened wing to 0.3mm wide .............. 2. C. anthemoides 


1. C. hemisphaerica (Roxb.) Bentham & Hook.f. 

Much-branched annual to 10cm, most parts subglabrous. Lower leaves 
1—2-pinnatisect, to 4 x 1.5cm, + obovate in outline, very sparsely villous 
beneath; primary segments 2—4(-6) pairs; ultimate segments + narrowly oblong 
or linear, acuminate to a fine hyaline point. Upper leaves smaller, usually 
l-pinnatisect. Capitula at anthesis 2-Smm diameter, often subsessile; peduncle 
c 5-10mm in fruit. Involucre 2-seriate; outer phyllaries oblong, pallid, to 2.2 x 
Imm; inner ones smaller. Female flowers 5—6-seriate, without corollas; styles 
0.2-0.4mm. Bisexual corollas c 0.8mm. Female achenes on stipes to 0.2mm, 
obovoid, c 0.8 x 0.4mm including pale thick margin. 

Bhutan: S — Sarbhang district (Lam Pati); W Bengal Duars: Chel (175). 
Marshy clearing at edge of forest, fields, 410m. February-March. 

One collection seen from our area. Further south plants may be larger, more 
villous especially at nodes or may have longer lower leaves or vestigial female 
corollas. 


2. C. anthemoides L. 

Similar to C. hemisphaerica but stems sometimes + araneous; leaf segments 
subacute with very short hyaline point; phyllaries pale brown; disc flowers with 
thin wing around ovary and vestigal corolla; achenes c 1.4 x 0.8mm including 
pale, much thickened wing to 0.3mm wide. 

Darjeeling: unlocalised (Hooker collection). 100m. 
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Cited from ‘Sikkim’ (80, 329), but only the above, dubious, very immature 
specimen with long peduncles seen from our area. 


3. C. australis (Sprengel ) Hook.f. 

Similar to C. hemisphaerica but peduncles longer, 2—6cm in fruit, appressed 
pubescent; female flowers c 3-seriate; female achenes on stipes to 0.5mm, 1.2 x 
0.6-0.8mm including pale thick wing c 0.15mm wide, densely minute glandular- 
stipitate on both faces. 

Darjeeling: Ghoom, Darjeeling (419). Railway line, 2300m. July. 

Native of Australia and New Zealand; possibly introduced along with sheep. 


80. SOLIVA Ruiz & Pavén 


Small annual herb; stems short, prostrate. Leaves alternate, 2~3-pinnatisect. 
spreading. Capitula sessile, solitary, axillary, subglobose, disciform. Involucre 
2-seriate; phyllaries scarious. Receptacle flat, naked. Marginal flowers female, 
numerous; corolla absent. Central flowers fewer, male: corolla narrowly infun- 
dibular, 3-toothed; anthers 3; ovary indistinct, linear; style undivided, truncate, 
scarcely exserted (2- and 4-merous male flowers also recorded outside our area). 
Achenes obovate, dorsiventrally compressed, with wrinkled wings and persistent 
hardened hooked style; pappus absent. 


1.S. anthemifolia (Jussieu) R. Brown 

Stems up to 7cm. Leaves 4—12cm; primary segments 3—5(-7) pairs, up to 
12mm; ultimate segments oblong or elliptic, 1.5-3 x 0.4—1.2mm, acuminate, 
sparsely brownish lanate; petiole c 3cm. Capitulum c 6mm diameter in flower, 
¢ 12mm in fruit. Phyllaries oblong to lanceolate, 3.5—-4 x 1—1.6mm, acuminate. 
lanate. Female flowers villous; ovary c Imm; style c 1.5mm. Male flowers c 
2.5mm. Achenes obovate, incurved, 2.5 x 1.2mm, pale brown; style 2.5mm. 

Bhutan: C — Punakha district (Samtengang—Tashi Choling, Wangdu Phodrang, 
unspecified localities (272)). Weed of winter crops, 1200-2100m (272). 
March-April. 


SENECIONEAE 


81. TUSSILAGO L. 


Rhizomatous perennial herbs. Basal leaves reniform, petiolate, usually appear- 
ing after flower scapes emerge. Scapes |-headed, bearing scale leaves. Capitulum 
radiate. Involucre campanulate. calyculate: phyllaries l-seriate, equal. 
Receptacle flat. naked. Ray flowers marginal, several-seriate. female, narrowly 
ligulate: disc flowers tubular-campanulate, male: corolla 5-lobed: style undiv- 
ided, rounded at apex. Pappus bristles scabrid: achenes of female flowers linear, 
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obscurely 5—10-ribbed, pappus bristles numerous; achenes of male flowers thin, 
empty, pappus bristles fewer, coarser. 


1. T. farfara L. 

Basal leaf lamina broadly ovate, 6-15 x 6—15cm at fruiting, obtuse or 
subacute, base cordate, margins toothed or denticulate, + glabrous above, 
white araneous beneath at least at first; petiole 7—-15cm. Scapes 10-20cm in 
flower; scale leaves narrowly oblong, c 15 x 5mm. Involucre 7—10mm diameter, 
sparsely araneous at base; phyllaries linear-lanceolate, 10 x 2.5mm. Flowers 
yellow; tube of ray corollas 2.5—5mm, ligules 6-8 x 0.3mm, often reddish; disc 
corollas 7mm. Achenes oblong 4mm, pappus 13mm, white. 

Sikkim: Lachen—Naram (104), Singalila Range; Nyam Jang Chu: Lepo. Moist 
slopes, 3300—3650m. April-May. 


82. PETASITES Gaertner 


Subdioecious rhizomatous perennial herbs. Basal leaves reniform, petiolate. 
Inflorescence scapose, + paniculate, rachis bearing scale leaves; capitula disci- 
form or discoid. Involucre campanulate, calyculate; phyllaries 1-seriate, equal. 
Receptacle flat, naked. Female flowers filiform; corolla slightly broadened above, 
with (3-)4(-5) unequal, narrow teeth in our species. Disc flowers tubular- 
campanulate, male; corolla + equally 5-toothed at apex; style thickened above, 
abruptly narrowed to subulate branches. Achenes of female flowers linear, 
obscurely 5—10-ribbed; pappus bristles numerous, scabrid. 


1. P. tricholobus Franchet; P. himalaicus Kitamura 

Basal leaves scarcely developed at flowering, when lamina 5-10 x 5—10cm, 
acute or obtuse, base deeply cordate, margin denticulate, + glabrous above, 
white araneous beneath at first, petioles 5—30cm. Scapes 10—30cm, inflorescence 
corymbose at first, with 6-20 capitula; basal scale leaves ovate or oblong, 2-3 
x |—1.5cm, acute, base sessile. Involucre 5-7mm diameter, sparsely araneous 
at base; phyllaries c 15, lanceolate, 10 x 2mm, purplish. Flowers white or 
purplish. Female corollas 10mm (female capitula usually with few male flowers 
near centre). Male corollas 8-10mm (male capitula usually without female 
flowers — none seen from our area). Achenes oblong, 3.5mm: pappus white, 
10mm. 

Bhutan: C —- Thimphu district (near Thimphu), Tongsa district (Longtepang- 
Ritang (71)). 2250-3150m. March—April. 


83. PARASENECIO W.W. Smith & J. Small 


Perennial! herbs. Leaves simple or palmatisect, alternate. + palmately veined: 
petiole bases not sheathing, sometimes prominently auriculate. Inflorescence 
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racemose or paniculate; capitula discoid, few-flowered. Involucres 1-seriate, 
calyculate; phyllaries few. Corollas tubular-campanulate, yellowish, 5-toothed. 
Style branches truncate, fringed with long papillae and sometimes with a central 
tuft of longer papillae. Achenes oblong or obovoid; pappus of capillary bristles, 
white or brownish. 


1. Upper leaf axils and inflorescence bulbilliferous......... 2. P. quinquelobus 
a -BUlBIS ADsSeUticnsaverce tan haamnsstatyacnntatane cal eG edtnadenn eae 2 
2. Leaves deeply lobed (to within 2cm of petiole).......... 1. P. palmatisectus 
+ Leaves triangular or shallowly lobed ...................000ccccccce cece eee eee 3 


3. Leaves + triangular, the 2 prominent basal lobes most prominent; auricles 


at base of petiole 1.5—2cm broad ....................... 3. P. chenopodifolius 
+ Leaves ovate, shallowly 9-11-lobed:; auricles at base of petiole small or 
BDSCNE ated) oun t tince esau dns Sele ent nasa tim eae aGnetnct averse eae 4. P. chola 


1. P. palmatisectus (Jeffrey) Chen; Senecio palmatisectus Jeffrey 

Stems 30—60cm, sparsely glandular papillate. Leaves broadly ovate in outline, 
deeply (to within 10-22mm of petiole apex) (3—)5(—7)-lobed, blade 3-8(-14) 
x 4-9(-18)cm, base truncate or cordate, subglabrous to sparsely hirsute above, 
subglabrous to sparsely araneous and paler beneath; lobes usually deeply 
2-7-lobulate with acute (rarely rounded ), apiculate segments; petioles 1.5—10cm. 
Inflorescences terminal and in upper leaf axils, racemose or weakly paniculate; 
capitula usually rather few, widely spaced; peduncles with very few to many 
glandular hairs. Involucre c 3mm diameter; phyllaries (4—)5, narrowly oblong- 
oblanceolate, 7.5-10(—12)mm, usually sparsely glandular pubescent. Flowers 
5-7; corolla tube 6—7mm,; lobes recurving, Achenes oblong. 4mm, glabrous, 
strongly ribbed; pappus 6mm, white. 

Bhutan: C — Ha district (Chelai La (364), near Ha), Thimphu district 
(Shodug-Barshong, Cheka-Shingkarop, Choidy Ponkay-Saka La, Bele 
La~Paro), N - Upper Bumthang Chu district (Kopub): Chumbi: Gowsar, 
Tongshong. Moist shady forests, plantations, 3000—4000m. July-September. 

The application and spelling of an earlier name, published as Senecio pelleifol- 
lus King ex Drummond, is uncertain. Only examples of one syntype collection 
(of two) have so far been located. These are specimens of P. palmatisectus but 
differ from the original description in capitulum length, that given being quite 
exceptional for P. palmatisectus. The latter widely used name is accepted here 
with a view to the rejection of S. pelleifolius if the second syntype proves 
conspecific. 


2. P. quinquelobus (DC.) Chen: Senecio quinquelobus (DC.) Clarke, Cacalia 
pentaloba Handel-Mazzetti. S. bhutanicus Balakrishnan, S. himalaensis Mukerjee 

Similar to P. palmatisectus but usually bulbilliferous in axils of upper leaves 
and inflorescence: stem to 90cm; leaves simple, broadly ovate to triangular. 
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blade (2.5—)5-8(-13) x (2.5—)6—10(—15)cm, acuminate, base truncate to deeply 
cordate, entire or shallowly (very rarely deeply) palmately 3—5-lobed, margins 
dentate, sometimes glabrous above; inflorescences spicate or narrowly panicu- 
late. more congested, bulbils usually replacing most capitula; phyllaries glabrous: 
achenes not maturing. 

Bhutan: C — Ha district (Ha La-Kyu La), N— Upper Mo Chu district (Laya), 
Upper Bumthang Chu district (Lhabja, Kopub); Darjeeling: Sandakphu- 
Phallut; Sikkim: Lachen, Lachung Valley, Yumthang, Yakla etc.; Chumbi: near 
Chumbi. Damp hollows amongst shrubs, 3000—4250m. August-September. 


3. P. chenopodifolius (DC.) Grierson; Senecio chenopodifolius DC. 

Stems 1-1.6m, sparsely puberulous. Leaves + triangular, 9-15 x 10—1Scm, 
acuminate, base truncate or cordate, margins dentate and denticulate, lateral 
margins also often 1—2-lobulate, sparsely puberulous on upper surface, paler 
and + glabrous beneath; petioles to 10cm, with large rounded auricles 1—2.5cm 
broad. Inflorescence paniculate, branches elongate with many capitula on outer 
half. Involucres c 1.5mm diameter; phyllaries (4—)5, ovate-oblong, 2mm, some- 
times exceeded by longest bract of calyculus. Flowers (2—)3-—5; corolla tube 
3.5-5mm; lobes c 1.2mm, erect. Achenes oblong, 3mm, glabrous; pappus c 
4.5mm, brown or reddish. Occassionally phyllaries and corollas reddish above. 

Bhutan: C — Thimphu district (near Barshong (363)). 

No specimens seen from our area. Otherwise a W Himalayan species extending 
to central Nepal and Gosain Than and flowering August-September. 


4. P. chola (W.W. Smith) Chen 

Similar to P. chenopodifolius but leaves broadly ovate, 8-15 x 7—15cm, with 
9-11 shallow acute lobes, base cordate, puberulous above, paler and glabrous 
beneath; petioles up to 10cm, often with weak oblong auricles c 0.5mm broad; 
inforescences denser, branches much shorter; involucre c 2mm diameter; phyllar- 
ies 5—6, oblong, 4mm; flowers (4—)5(—6); corolla tube c 6mm; pappus c 7mm, 
paler. 

Sikkim: Chakung Chu. 3650—3960m. October. 


84. LIGULARIA Cassini 


Erect perennial herbs; stems leafy. Leaves alternate, simple or palmately 
dissected, petiolate; petioles with sheathing bases. Capitula solitary, few or 
numerous in racemes or corymbs, discoid or radiate. Involucres calyculate, 
cylindrical, obconic or campanulate; phyllaries 1-seriate, subequal. Receptacle 
flat, naked. Corollas yellow. Ray flowers 0-c 24, ligules + showy. Disc flowers 
tubular-campanulate; anther bases shortly auriculate; style branches truncate 
with obtuse marginal papillae. Achenes oblong, glabrous; pappus of capillary 
bristles, white or reddish. 
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The following key includes species of Cremanthodium that may have more 
than 1 capitulum. 


i 
+ 


rN 


Inflorescence corymbose, branched beneath central (earliest) capitulum .. 2 
Capitula solitary or inflorescence racemose with central axis and earliest 


Capitulumial ase. OF BPEX wa sagtacs veces eos acauepetse ante ahiouinnscucie ce 6 
Capitiila disCOid ; cicxenusncae dete dateeena iG Ries oh baaaas 4. L. mortonii 
Capita radiate wpsnecstonetia ta hneternisea sn ad i auatiausasi ln Ge Om ies Slots 3 
Basal leaves broadly ovate or suborbicular, deeply cordate ................ 4 
Basal leaves ovate, oblong or elliptic, shallowly cordate to tapered and 
CECULTENt OIL PCtIOle tik neaiell vin toed se anteater ua gmecabant asacaeleeuetes ot 5 


Capitula 2-12; involucre c 8—20mm diameter; ray flowers c 10-24 
1. L. retusa 
Capitula very numerous; involucre c 2.5mm diameter; phyllaries 5—7 
4. L. kingiana 


Collar of stock not woolly (surrounded by dead leaf bases); leaves her- 
baceous; phyllaries black-margined .....................4. 2. L. amplexicaulis 
Collar of stock brownish woolly; leaves thinly coriaceous; phyllaries black 
HP POO) 55a Fhe stalled ohh ch depetne a aad eens aeuenineheheeee ae 5. L. lancifera 


Basal leaf blades ovate-oblong to oblanceolate, cuneate to weakly cordate 


al base; longer than: petiole: visu cietcetesns Ges reiiws iad elttedadstusey seb ecweeds 7 
Basal leaf blades broadly ovate to triangular, hastate, cordate or sagittate, 


SHOPLER that POtiOlé cc.id coos tenths ibaa one tied ie aie teetate see eewiny 


Capitula 3-8; pappus 2mm ................6 cece eee eee eee es 
Capitula 1(-3); pappus 5-8mM ........... cece eee tenets 


Cauline leaves forming loose wide sheaths. the widest 2—6cm: phyllaries 


Black: NATE cakes iis oresun aed eecin Cremanthodium ellisii (p. 1583) 
Cauline leaves forming narrow sheaths. all c 10mm wide: phyllaries + 
BlADTOUS ic, ertnoeeseneielvesats Cremanthodium pseudo-oblongatum (p. 1583) 

10 


Capitula 1~9:; flowering beginning at top of raceme ........-..-+-.-++5 
Capitula (10-)15—many; flowering beginning at base of raceme......... 


. Ligule length less than 3 x width: disc corolla limb infundibular. more 


than (1'4-)2 x length of tube, with erect teeth............ 6. L. latiligulata 

Ligule length more than 4 x width; disc corolla limb campanulate, less 

than 1% x length of tube, with recurved (ECth o8sesteautigte 7. L. hookeri , 
157 


187. COMPOSITAE 


11. Basal leaves narrowly ovate; blade c 7 x 3.5cm; petiole c 8cm 
10. L. sagitta 
+ Basal leaves broadly ovate; blade 7-25 x 7—22cm; petiole at least 20cm 
12 


12. Plants not exceeding Im; all bracts subtending capitula linear or lowest one 
only broader; disc pappus reaching middle of corolla throat 
8. L. atkinsonii 
+ Plants exceeding Im or elliptic to oblanceolate bracts subtending several 
lower capitula or disc pappus not exceeding base of corolla throat 
9. L. fischeri 


1. L. retusa DC.; Cremanthodium retusum (DC.) Good, Senecio retusus (DC.) 
Hook.f. 

Stems 30—60(—90)cm, blackish puberulent above. Basal leaves broadly ovate 
or suborbicular, blade 7-18 x 10—20cm, rounded or retuse, deeply cordate, 
regularly toothed, + glabrous on both sides; petioles 15—30cm. Cauline leaves 
suborbicular, 3-6 x 5--10cm, with larger 5 x 6cm sheaths. Capitula 2-9 in 
racemose panicles, rarely solitary; involucre 1.5—2.5cm diameter; phyllaries lan- 
ceolate, 10-16 x 3-—5mm, dark coloured, densely covered at base with short 
thick blackish hairs. Ray corollas yellow; tube c 3mm; ligule oblanceolate, 9-18 
x 3-6mm, deeply toothed. Disc corollas 6-9mm. Achenes oblong 5.5mm; 
pappus white, $.5—6.5mm. 

Bhutan: C — Tongsa district, N- Upper Mangde Chu, Upper Bumthang Chu, 
Upper Kuru Chu and Upper Kulong Chu districts; Sikkim: Chakung Chhu, 
Kupup, Yakla etc.; Chumbi: Chola. Hillsides and in streams, 3950—4880m. 
July-August. 

A variable species with differing sizes and numbers of capitula but united by 
the indumentum at base of involucre and by the broad cauline leaf sheath. 
Specimens with the indumentum extending over the whole involucre are some- 
times separated as L. cremanthodioides Handel-Mazzetti. 


2. L. amplexicaulis DC.; Senecio yakla Clarke, S. ?pachycarpus Clarke. 
Fig. 133c-f. 

Stems 40—140cm. Leaves broadly ovate: lower ones 20-40 x 10-30cm. acute, 
shallowly cordate or cuneate at base, denticulate, araneous at first, petiole up 
to 30cm, sometimes narrowly dentate-winged: upper leaves with large sheaths. 
Capitula radiate, numerous in dense or lax corymbs. Involucre campanulate, ¢ 
5mm diameter; phyllaries c 10, oblong, 5-8 x 1.5mm. black-margined. Ray 
flowers c 7; corolla tube 3.5mm; ligule oblong, 7 x 1.2mm. Disc flowers ¢ 15: 
corolla 5.5mm. Achenes oblong, 2.5mm; pappus 5mm, dirty white. 

Bhutan: C — Thimphu, Tongsa, Tashigang and Sakden districts, N — Upper 
Mo Chu, Upper Pho Chu and Upper Bumthang Chu district; Darjeeling: 
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Singalila, Sandakphu, Tanglu; Sikkim: Kupup, Tsomogo, Phedup etc.; Chumbi: 
Phari. Marshes and damp slopes, 3350—4400m. July-September. 


3, L. kingiana (W.W. Smith) Handel-Mazzetti 

Similar to L. amplexicaulis but leaves broadly ovate or suborbicular, blades 
to 35 x 40cm, obtuse, deeply cordate, dentate, + glabrous on both surfaces: 
petioles up to 45cm, not winged; peduncles densely brown puberulous; involucre 
narrowly cylindric, c 2.5mm diameter; phyllaries 5-7, oblong, 7.5-11.5 x 
2-4.8mm; ray flowers (1—)2—3(-4), corolla tube 4.5—6.5mm, ligule 8-15.5mm: 
disc flowers 5—7, corolla 8.5—-10.5mm; achenes 8-10mm: pappus 4—6mm. 

Sikkim: Gnatong, Patang La, Tsomgo etc. In streams and screes, 3350- 
4570m. July-August. 


4, L. mortonii (Clarke) Handel-Mazzetti; Senecio mortonii Clarke, Cacalia mor- 
tonii (Clarke) Koyama. Dz: Dangbeb; Sha: Bong dok phu. 

Stems up to 1.5m. Radical leaves palmatisect, with 5(—7) primary segments, 
suborbicular in outline, 30—50(—90)cm across, sparsely pubescent on both sur- 
faces at first, paler beneath; segments lobed or pinnatisect, coarsely serrate- 
dentate; petioles up to 60cm; upper cauline leaves palmate or pinnate with blade 
and petiole much reduced. Capitula discoid, numerous, in branched corymbs; 
involucres cylindrical, c 2.5mm diameter; phyllaries (4—)5, oblong-lanceolate, 
9-11mm, glabrous. Flowers (3—)4—S, corollas 9mm. Achenes narrowly ellipsoid, 
c 7mm; pappus reddish, c 7mm. 

Bhutan: C — Ha, Thimphu, Punakha, Tongsa and Sakden districts, N - Upper 
Mo Chu and Upper Kulong Chu districts; Darjeeling: Sandakphu (69), Tanglu: 
Sikkim: Chomnagu, Kupup, Sherabthang etc. Forest clearings. 2000-4000m. 
July—October. 

A collection from Worpola, Sakden district, Bhutan is considered a hybrid 
of this species, possibly with L. amplexicalis. It has + simple, deeply and 
irregularly toothed leaves, 6—10 irregular phyllaries, 3-6 ray flowers with irregu- 
lar + obovate ligules c 6 x 5mm, 8-18 disc flowers and 7mm achenes 


always void. 


S. L. lancifera (Drummond) Grierson; Senecio lancifer Drummond 

Similar to L. amplexicaulis but collar of stock densely brownish lanate: stems 
up to 120cm: lower leaf blades broadly ovate. rather coriaceous, 15 x 15cm, 
acute or obtuse, cordate at base, denticulate; involucres c 5mm diameter: phyllar- 
ies 7-8, oblong, 7 x 3mm, black tipped; ray flowers 7-8, corolla tube 3mm, 
ligule 10-17 x 4mm: disc flowers c 20, corollas 6—7mm. 

?Chumbi. 

One syntype locality possibly in Chumbi, cited in Sikkim by Drummond, but 
referred to Tibet by Mathur (in 344). No specimens seen from our area: 
description based on examples from Nepal and Tibet. 
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6. L. latiligulata (Good ) Springate; Cremanthodium hookeri Clarke subsp. hook- 
eri fm. latiligulatum Good (as subsp. clurkei Good fm. /atiligulatum Good), L. 
hookeri (Clarke) Handel-Mazzetti fm. /atiligulata (Good) Mathur 

Plant 180-600mm; stems erect, glabrescent to pubescent throughout, usually 
surrounded by fibrous leaf remains at base. Basal leaves reniform or cordate: 
blade 20-100 x 25—110mm, obtuse, shallowly to deeply cordate at base, regu- 
larly and sharply dentate, glabrous to sparsely puberulous above, subglabrous 
to puberulous beneath; petioles 70—160(—300)mm. Lowest 1(—3) cauline leaves 
similar to basal leaves in size and shape but petiole usually shorter. Inflorescence 
erect, racemose, with hairs thickest on apex of peduncle and base of involucre, 
sometimes extending onto the phyllaries below; capitula 1—-4(—6), opening in 
basipetal sequence with apical capitulum largest and earliest. Involucres 
(5-)7-12mm across; phyllaries oblong-elliptic, 9-15 x 3-6.5mm, acute to 
acuminate, inner ones with a very broad scarious margin. Corollas yellow. Ray 
flowers (9-)11—12(—16); corolla tube 3—5mm, ligule obdeltoid to oblong-elliptic, 
8.5-15 x 4.5-8mm, length less than 3 x width, 3(—4)-toothed at apex, teeth 
usually very deeply and irregularly cut though sometimes obsolete. Disc corolla 
tube 1.8-3mm; limb narrowly infundibular, with suberect teeth, more than 
(14%4-)2 x length of tube. Achenes oblong, 4mm; pappus 6.5—-8mm, white. 

Bhutan: C — Thimphu, Tongsa, Bumthang/Mongar and Tashigang districts, 
N — Upper Mo Chu and Upper Kuru Chu districts; Darjeeling: Phalut—Singalila; 
Sikkim: Boktak, Kupup, Yakla etc.; Chumbi: Chumbi. Abies forest to damp 
meadows and scree, 3050—4550m. July-September. 


7. L. hookeri (Clarke) Handel-Mazzetti; Cremanthodium hookeri Clarke, Senecio 
calthifolius Hook.f. non (Maximowicz) Maximowicz, Senecio sikkimensis 
Franchet, C. hookeri Clarke subsp. clarkei Good fm. angustiligulatum Good (= 
C. hookeri subsp. hookeri fm. hookeri), C. hookeri subsp. polycephalum Good 
p.p., S. fexuosus Balakrishnan non E.D. Clarke 

Similar to L. latiligulata, but capitula 1-9; ligule length more than 4 x width; 
disc corolla limb campanulate, less than 1% x length of tube, with recurved 
teeth. 

Bhutan: C — Ha, Thimphu and Tongsa districts, N —- Upper Mo Chu, Upper 
Pho Chu, Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu 
districts; Sikkim: Chiya Bhanjang, Sherabthang, Yumthang etc.; Chumbi: 
Longrong. In undergrowth, Rhododendron scrub or forest, among boulders or 
tall herbs in grassland, on scree, 2450—4900m. July-September. 


8. L. atkinsonii (Clarke) Liu; L. sibirica auct. non (L.) Cassini, L. fischeri auct. 
non (Ledebour) Turczaninov, Senecio ligularia Hook.f. var. atkinsonii (Clarke) 
Hook.f. 

Plant 47-90cm; stems glabrescent below, sparsely crisped pubescent above, 
denser and sometimes mixed with white woolly hair on inflorescence. Basal 
leaves reniform to triangular or ovate, blade 70-150 x 70—-140mm, acuminate 
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to obtuse, prominently hastate or sagittate, regularly dentate, glabrescent or 
pubescent on veins beneath; petiole slender, 200-390mm. Cauline leaves 2(~3), 
with reduced petiole and usually reduced blade. Capitula (10-)15-50 in a 
narrow raceme, pendent in fruit; all bracts subtending capitula linear or the 
lowest one only narrowly + elliptic. Involucre 3-4.5mm diameter; phyllaries 
oblong, very dark, 5.5—9.5mm, acute or acuminate, subglabrous, pubescent at 
apex. Ray corolla tube 3.5—5.5mm; ligule oblong, 5~11 x c 2.5mm. Disc corolla 
tube 3.5-Smm; limb 4.2-6.1mm including teeth 1-1.3mm. Achenes oblong, c 
5.5mm (?immature); pappus white (yellowish), 5.5-8mm, reaching middle (top) 
of corolla throat. 

Bhutan: C — Thimphu district (Barshong, Simu Dzong, Sinchu La etc.), N — 
Ha district (Ha—Chile La), Upper Bumthang Chu district (Lhabja); Sikkim: 
Kupup Tsomgo Yakla etc.; Chumbi: Dotag. Streamsides, meadows, marsh, turf 
on hill-top, 2300—4400m. July-September. 

Separation from L. fischeri is problematic; L. atkinsonii has been given a 
narrow circumscription here. 


9, L. fischeri (Ledebour) Turczaninov; L. sibirica auct. non (L.) Cassini, L. 
racemosa DC., Senecio ligularia Hook.f. var. ligularia. 

Similar to L. atkinsonii but coarser plants differing by its stems to 1.8m: basal 
leaf blades to 25 x 22cm: capitula often more numerous, often several lower 
ones subtended by elliptic or lanceolate bracts; phyllaries to 13mm; ligules to 
17 x 3.3mm; disc corollas to 12mm. Achenes c 7mm; pappus sometimes reddish, 
sometimes not exceeding base of corolla throat. 

Bhutan: C - Thimphu district (Cangnana, Taba, Thimphu, Tsalimarphe), 
Punakha district (Nahi—Hinglai La), N Upper Bumthang Chu district (Gasa): 
Darjeeling: Darjeeling: Sikkim: Kupup, Lachen, Samdong etc. Streamsides, 
meadows and marshy slopes, 2150-3650m. July-September. 

A very heterogenous assemblage, provisionally grouped together here since 
division of our material according to length of pappus, as in (375a) etc.. does 
not result in more consistent taxa. 


10. L. sagitta (Maximowicz) Mattfeld 

Stems c 50cm, araneous at first. Basal leaves narrowly ovate, subacute, sagitt- 
ate; weakly denticulate, sparsely araneous beneath; blade c 7 x 3.5cm: petiole 
¢ 8cm, slender, very narrowly winged. Lower cauline leaf truncate at base. 
Inflorescence a simple raceme of many capitula. sparsely araneous. Involucre 
3mm diameter; phyllaries lanceolate, 7mm, + glabrous. Ray flowers c 5-7: 
corolla tube 6mm: ligule c 10 x 2.2mm. Disc flowers c 8-10; corolla c 13mm. 
Pappus whitish. c 9mm. 

?Chumbi: Gyong. 3950m. September. 
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11. L. virgaurea (Maximowicz) Mattfield; Senecio lagotis W.W. Smith, 
Cremanthodium plantaginifolium Good 

Stems 35-60cm, sparsely puberulous above, surrounded at base by leaf 
remains. Radical leaves oblanceolate, 14-25 x 4—Scm, acute or obtuse, cuneate 
or attenuate to petiole up to 12cm, entire, glabrous; cauline leaves several, 
oblong, sheathing, scarcely touching, the lowest c 3cm broad. Capitula 4-8 in 
a lax raceme; involucre narrowly campanulate, 5—-7mm diameter; phyllaries 
ovate-lanceolate, 6-8 x 3-4mm, glabrous or sparsely pubescent at base. 
Corollas yellow. Ray flowers 5-12; corolla tube 1-2mm; ligule elliptic, 8.5-10 
x 2.5mm. Disc corollas 4-S5mm. Achenes ellipsoid, 2.5-5mm; pappus 2mm, 
white. 

Bhutan: C — Thimphu district (Shodug, Barshong, Tremo La—W Kang La), 
N — Upper Mo Chu district (Lingshi); Sikkim: Kupup, Temu La, Tsomgo (411) 
etc.; Chumbi: Yatung. Alpine meadows, 3650—4500m. July. 

Named according to the synonymy provided by Liu (375a). Our material 
differs considerably from the type, particularly in the short pappus, and matches 
the descriptions of Cremanthodium botryocephalum Liu and C. spathulifolium 
Liu, both based on single collections from Chumbi (no material seen). The 
Himalayan element may therefore need removing from L. virgaurea sensu Liu. 


85. CREMANTHODIUM Bentham 


Erect perennial herbs. Leaves most or all basal, simple, entire or dentate, to 
l-sect, petiolate, petioles with sheathing base; cauline leaves similar to basal but 
with shorter pertiole or variously reduced down to oblong sheaths or linear 
bracts; stems simple mostly unbranched. Capitula | (—3), mostly cernuous, radi- 
ate, rarely discoid. Involucre campanulate to hemispherical; phyllaries inter- 
locked in | series at least at first, often separating later and sometimes aparently 
2-seriate, often blackish. Receptacle + flat, naked. Ray flowers female; corollas 
mostly yellow, rarely pink, ligule entire or 3-toothed. Disc flowers bisexual; 
corollas yellow, orange or brownish, tubular-campanulate (narrowly infundibu- 
lar), 5-toothed, upper portion of corollas not completely exserted from phyllaries 
and pappus; style branches thick, flattened, obtuse. Achenes oblong, 
5—10-ribbed; pappus of white or brownish bristles. 

The following key includes species of Ligularia that may have | capitulum. 


1. Basal leaves broadly ovate or suborbicular, or deeply cordate at base, rarely 
truncate, + as long as broad, veins usually palmately radiating from base 
of lamina, on petioles longer than blades ................. 0... cece eee eee e es 2 
+ Basal leaves ovate, oblong or linear at least in outline, shallowly cordate, 
truncate or tapering into petiole, veins pinnate from a distinct midrib. 
petiole-often shorter than: blade <s:203 Gish tel cada tae ean 8 
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Ligules pink, rarely white 0.00.00... cece eee eee 1. C. palmatum 
Ligules yellow, orange or brownish ............0.....0 0c cccccecceeecseeceeces 3 
Ligule length more than 4 x width ............ Ligularia hookeri (p. 1576) 
Ligule length less than 3 x width .....0.0........0.ccccccccececcceeeceeeeeens 4 
Leaves brownish-white tomentose beneath.................... 4. C. decaisnei 
Leaves subglabrous or sparsely pubescent beneath ................00000000. 5 
Stems leafless above base, only 1-2 small bracts present ................... 6 
Stems with 1-3 leaves above base .......... 0. ccc cece cece ceccceececevecceeeees 7? 


Phyllaries large, 12-25 x 4—-12mm, usually violet-black hairy at least at 
base, rarely glabrous ................ceceeecccce cece ces eeeenaaes 2. C. reniforme 
Phyllaries smaller, 9-16 x 2—6mm, glabrous or minutely ciliate 

3. C. thomsonii 


Ligules 8.5—-15mm; petioles of dead leaves broken into dull blackish 
HDICS apy georinss Merete ees eek caetendas vacates Ligularia latiligulata (p. 1576) 
Ligules 17—35mm; petioles of dead leaves intact, glossy, stramineous 

2. C. reniforme 


Leaves pinnatifid or pinnatisect ...................eeeeee eee 5. C. pinnatifidum 
Leaves: entire: OF tOOthed ois scans toes eetve res Witened hase eteeee q 


Stems stout, 15—60cm or more. basal leaves over 2cm broad ............ 10 
Stems slender, rarely reaching 15(-25)cm, basal leaves usually less than 
DOME DE OA iicz. tre rnchaueisuiaguss fol anu ade tosanwenre him inmh aeaas ew esnsA 13 


. Cauline leaves forming loose wide sheaths, the widest 20-60mm wide: 


phyllaries black lanate, rarely glabrous ...................:s.see 11. C. ellisii 
Cauline leaves forming narrow sheaths, all c 3-10mm wide: phyllaries + 
BIA DEOMIS Hs hueckatn SoBe eee OS walt lana ae Ae NT OS CIN wats asa gen 11 


. Stems and leaves sparsely pubescent at first, not glaucous: leaves toothed: 


ligules usually distinctly 3-toothed ...........--......0-s 12,0. oblongatum 
Stems and leaves glabrous, at least thinly glaucous: leaves entire: ligules 
tapering to a + untoothed point ............... cece cece eee nett L2 


. Basal leaf blades ovate, 30-65 x 25—45mm.............+- 6. C. yadongense 


Basal leaf blades oblong. oblong-ovate or-elliptic, 40-110 x 20-40mm 
10. C. pseudo-oblongatum 
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13. Leaves linear-oblanceolate; phyllaries glabrous.......... 13. C. bhutanicum 
Leaves narrowly ovate or oblong; phyllaries densely blackish lanate .., |4 

14. Capitula discoid; basal and cauline leaves present ........ 9. C. discoideum 


+ Capitula radiate; leaves mostly cauline, basal ones reduced or absent .. 15 


15. Cauline leaves dentate; basal leaves scarcely sheathing; capitula + cernuous 
7. C. humile 

+  Cauline leaves entire or undulate, cauline leaves sheathing; capitula erect 
8. C. nanum 


1. C. palmatum Bentham; C. palmatum var. benthamii Good 

Plant 7-40cm. Basal leaves broadly ovate to suborbicular; blades 1-5 x 
1—4.5cm, toothed or palmately divided to middle (rarely more deeply) into acute 
segments, truncate to cordate at base, sparsely blackish pubescent above, glabr- 
ous and purplish beneath; petiole 1—7cm; cauline leaves reniform or linear, 
without sheaths. Capitulum solitary; peduncle blackish puberulent above. 
Involucre c 6—15mm diameter; phyllaries lanceolate, 15 x 3—4mm, acute, black- 
ish puberulent. Ray corolla tubes 3mm; ligules obcuneate, pink, rarely white, 
13-25 x 5-8mm, deeply 3-toothed. Disc corollas pink, 9-10mm. Achenes 
oblong, 3mm; pappus white, 9.5mm. 

Bhutan: C — Ha, Thimphu, Tongsa and Mongar districts, N — Upper Mo 
Chu, Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim: 
Chemathang, Goecha La, Onglakthang etc.; Chumbi: Gyong. Open stony slopes 
and screes, 3000—5050m. June—October. 


2. C. reniforme (DC.) Bentham 

Plant 10—40cm. Basal leaves ovate to broadly reniform; blades 1-9.5 x 
2-9cm, acute to + truncate, cordate, regularly dentate, glabrous; petioles 
6—23cm; cauline leaves reniform or reduced to a sheath 2-3 x 1-2cm. 
Capitulum solitary; peduncle brownish lanate above. Involucres 10—20mm diam- 
eter; phyllaries 12-25 x 4—-12mm, usually violet-black hairy, often coarsely so, 
at least at base, rarely glabrous. Ray corolla tubes obconic, 1—3mm; ligules 
oblanceolate, yellow, 17-35 x 6-13mm, shallowly toothed. Disc corollas 
brownish, 7mm. Achenes narrowly obovoid, 5mm; pappus white (very rarely 
brown), 5.5—6mm. 

Bhutan: C — Thimphu district (Pajoding), Tongsa district (Takse La, Chale 
La, Chendebi), Bumthang district (Dhur Chu), Bumthang/Mongar border 
(Rudong La); Darjeeling: Sandakphu, Singalila; Sikkim: Goecha La, Tsomgo, 
Zongri etc. On peaty soils in turf and among rocks, in open, in fir forest and 
among rhododendron scrub, 3200-4720m. June—October. 
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3, C. thomsonii Clarke. Fig. 117e-1. 

Plant 7-40cm. Basal leaves reniform; blades 1-2.5(-4) x 1.5-3.5(—5)cm, 
obtuse, crenate-apiculate toothed, deeply cordate at base, glabrous or sparsely 
pubescent beneath; petiole 4—13cm; cauline leaves few, reniform, confined to 
lowest part of stem. Capitulum solitary; peduncle hairy above. Involucre c 
6-15mm diameter; phyllaries ovate to lanceolate, 10-16 x 2-6mm, glabrous 
or minutely ciliate. Ray corolla tubes 3-4mm; ligules oblanceolate, yellow, 
15-21 x 5—-8mm, deeply toothed. Disc corollas c 8.5mm. Achenes oblanceolate, 
c 4mm; pappus brownish, c 7mm. 

Bhutan: C — Thimphu, Tongsa, Bumthang and Mongar districts. N — Upper 
Mo Chu, Upper Pho Chu, Upper Mangde Chu and Upper Kulong Chu districts: 
Sikkim: Boktak, Nathang, Sherabthang etc. Open rocky hillsides, cliffs, peaty 
meadows, 3050—4550m. June-August. 

A potential hybrid of C. thomsonii has been noted from Lama Pokhri, Sikkim 
(342). It has several] characters of C. reniforme. including black-haired phyllaries, 
but is smaller in several parts than either species. 


4. C. decaisnei Clarke 

Plant 12—30cm. Basal leaves suborbicular or reniform; blade 1.5-3 x 
2.5-4cm, crenate-apiculate toothed, deeply cordate. glabrous above, closely 
brownish-white tomentose beneath; petiole 2.5—15cm; cauline leaves similar, 
smaller. Capitulum solitary; peduncle brownish lanate above. Involucre c 
6-15mm diameter; phyllaries 9-16 x 2-—Smm, brownish lanate. Ray corolla 
tubes 3mm; ligules elliptic, yellow, 13-22 x 5—9.5mm, shortly toothed. Disc 
corollas c 8.5mm. Achenes oblong, 4mm; pappus white, c 6.5—7mm. 

Bhutan: C — Tongsa district, N — Upper Mo Chu to Upper Kulong Chu 
districts; Sikkim: Yume Samdong; Chumbi: Chumegati, Lingshi La. Hillsides 
and beside streams, 3650-5150m. June—September. 


5. C. pinnatifidum Bentham 

Plant 8—25cm: stems and peduncles appressed blackish pubescent. Leaves 
pinnatifid or pinnatisect, elliptic in outline; blade 1.5-4 x 1—2cm. glabrous on 
both surfaces, paler beneath; segments 3-5 pairs. lanceolate, 4-12 x 1.5-3mm, 
acute or acuminate: petioles up to 4cm, sheaths up to 8mm broad at base: 
cauline leaves reduced or absent. Capitulum solitary. Involucres 7.5-15mm 
diameter: phyllaries lanceolate, 10 x 2-4mm., appressed blackish pubescent. 
Ray corolla tubes 1—1.5mm: ligules yellow. 12-20 x 4-9mm. deeply toothed. 
Disc corollas 5.5mm. Achenes (immature) oblanceolate. c 3mm: pappus white. 
5.5mm. 

Bhutan: C — Ha district (Kyu La (362)); Sikkim: Lachung. Sherabthang. 
Yakla etc. On turf covered rocks, 3950-4550m. August-September. 
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6. C. yadongense Liu 

Plant 25-35cm, glaucous; stems glabrous below, brown-pilose above. Basal 
leaves ovate, 30-65 x 25-45mm, obtuse, cordate at base, denticulate or suben- 
tire. glabrous, pinnately veined; petiole 10-30mm. Cauline leaves oblong to 
linear, 25—5O0mm. Capitula solitary; involucre hemispherical, c 25mm across tips 
of phyllaries, brown-pilose below; phyllaries oblong or lanceolate, glabrous, 
blackish. Ligules to 20 x 6mm; disc corollas 7mm including tube |!mm. Achenes 
4mm, glabrous; pappus as long as corolla, white. 

Chumbi: without locality (421). Grassy slopes. July. 

No examples seen. Details based on type description. 


7. C. humile Maximowicz; C. comptum W.W. Smith 

Stems mostly concealed, glabrous, with few partly sheathing scale leaves and 
elongate petioles below. Upper leaf blades, 1-4 x 0.7—2.5cm, subobtuse, attenu- 
ate (to truncate) at base, dentate, + glabrous above, appressed white tomentose 
beneath; petioles 5—25mm. Capitula solitary, + cernous; peduncle shaggily 
blackish pubescent; involucre c 13mm diameter; phyllaries narrow oblong- 
elliptic, 15-20 x 2.6-4mm, densely dark brown or blackish appressed tomen- 
tose. Ray corollas yellow, tube c 3mm, ligule elliptic, 14-21 x S—6mm, weakly 
toothed. Disc corollas 7-9.5mm. Pappus white, to 10.5mm. 

Bhutan: C — Thimphu district (Wasa La), N — Upper Mo Chu district 
(Lingshi), Upper Mangde Chu district (Saga La), Upper Bumthang Chu district 
(Marlung). Stony ground and screes, 4250—4550m. July-September. 


8. C. nanum (Decaisne) W.W. Smith; Werneria nana (Decaisne) Hook.f. 

Stems mostly concealed, greyish tomentose above. Basal and lower cauline 
leaves reduced to sheathing lanceolate scales or long petiolate with elliptic, 
entire, usually glabrous blade 1-3 x 0.6—1.2cm: upper cauline leaves elliptic, 
1.5-2 x 0.5-Icm, obtuse or subacute, with sheathing base, entire or undulate, 
whitish tomentose on both surfaces. Capitula solitary, + erect; involucre c 
15mm diameter; phyllaries lanceolate, 15 x 3mm, blackish tomentose, inter- 
mixed with greyish hair near base. Ray flowers + as long as phyllaries; corolla 
yellow, tube 3.5mm, ligule 8.5 x 3.7mm, weakly toothed. Disc corollas orange, 
6.5mm, gradually widening from base. Pappus to 8mm. 

Sikkim: Chakalung La, Naku La etc.; Bhutan/Chumbi: border E of Phari. 
On scree slopes, 4550—4900m. June-August. 


9. C. discoideum Maximowicz; C. cuculliferum W.W. Smith 

Stems 10—15(—25)cm, white tomentose above intermixed with blackish hairs. 
Basal leaf blades ovate-lanceolate, 1.5-3 x 0.8-1.5cm, subacute or obtuse, 
cuneate to petiole up to S5cm, revolute at margin, undulate to weakly toothed, 
+ fleshy. glabrous on both faces, pale beneath: cauline leaves similar, sessile, 
sheathing, to 4.2 x 1.8cm. Capitula solitary, cernuous, involucre 1.5—2cm 
diameter: phyllaries elliptic or lanceolate, 12-14 x 2.5-4mm, coarsely dark 
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purple hairy. Ray flowers absent. Disc corollas 8mm. Achenes (immature) 
oblong, 3mm; pappus to 8mm, white. 

Bhutan: C — Ha district (Ya La/Pya La/Gile La); Bhutan/Chumbi: Tsethanka: 
Chumbi: Chumegati. 4570m. July-September. 


10. C. pseudo-oblongatum Good 

Stems 15—45cm, glabrous. Basal leaves oblong-ovate, 3-5 x 1.5—3cm, acute. 
rounded at base or cuneate to petiole to 3cm, entire or obscurely denticulate, 
glabrous on both surfaces; cauline leaves 4-5, oblong, to lcm broad. Capitula 
solitary or rarely 2; involucre 1.5—2cm diameter; phyllaries 10 x 4mm, acute. 
Ray corolla yellow tube c 2.5mm; ligule 15 x 4mm, apex tapering, almost 
untoothed. Disc corollas 6.5mm. Achenes 3-3.5mm: pappus white, 7mm. 

Bhutan: C — Thimphu district (Taka La, Thimphu); Chumbi: Chomp Lhari, 
Pem La. In peaty soil, 4100-4880m. July-August. 


11. C. ellisii (Hook.f.) Kitamura; Werneria ellisii Hook.f.. C. plantagineum 
Maximowicz 

Stems 10—30cm glabrous below, blackish-grey lanate above. Basal leaves 
oblong-elliptic, 7-20cm, obtuse or acute, attenuate below into petiole up to 
10cm, denticulate to dentate, often with linear teeth, + glabrous; cauline leaves 
smaller, sheathing, sessile, lower ones up to 6cm broad. Capitula solitary, 
involucres 1.5—2.5cm diameter; phyllaries lanceolate. 12-15 x 3—4mm, acumi- 
nate, blackish lanate, rarely glabrous. Ray corollas yellow; tube c 4mm; ligule 
elliptic, 12-20 x 4-Smm, shallowly toothed above. Disc corollas 7mm. Achenes 
oblong, 3mm, pappus white, 6.5—8mm. 

Bhutan: N — Upper Pho Chu district (Kangla Karchu La): Sikkim: Donkiah— 
Samdong, Goecha La, Dzongri; Chumbi: Chumegati. Bhutan border E of Phari. 
Amongst boulders, 4870—5100m. July-September. 

A group of scree plants outside our area with conspicuous purple or bronze 
pigment can be identified as C. purpureifoliwm Kitamura (135). Non-purple 
scree plants from Wasa La, Thimphu district. 4400m and Lingshi La, Upper 
Mo Chu/Tibet border, 4550m are very similar to C. ellisii but differ somewhat 
by the very shallow teeth on their leaves and sparser thicker phyllary hair, and 
should probably also be referred to a broader concept of C. purpuretfolium., 


12. C. oblongatum Clarke 
Stems 10—30cm, sparsely appressed pubescent above. surrounded at base by 
fibrous leaf remains. Basal leaves ovate-oblong. 2-11 x 1.5—6cm, obtuse or 
acute, base cuneate or shallowly cordate to petiole up to Scm. margins obscurely 
toothed or denticulate. puberulent, becoming + glabrous on both surfaces: 
cauline leaves narrowly oblong, sheathing, up to 10mm broad. Capitula solitary. 
involucres 1-2cm diameter: phyllaries lanceolate, 11-18 x 2—5mm., acuminate. 
glabrous or sparsely puberulent. Ray corollas yellow: tube c 1.5mm; ligule 
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oblanceolate, 10-12.5 x 2.5—4mm, shallowly toothed. Disc corollas 5.5mm. 
Achenes oblong, 3—3.5mm, pappus white, 5mm. 

Bhutan: C — Thimphu district (Pajoding), N— Upper Mo Chu district ( Lingshi, 
Laya, Pang La), Upper Kuru Chu district (Pu La); Sikkim: Goecha La, Lhonak, 
Sebu Chho; Chumbi: Chulong, Pem La etc. Stony hillsides, grassland and near 
streams, 3800—4830m. July-September. 

A variable complex. C. nepalense Kitamura has been separated on account 
of the distinctly raised veins and somewhat firmer texture of its leaves, the basal 
ones being truncate or weakly cordate at base, the cauline ones few and well 
separated. No specimens showing all these characters were seen from our area. 
However, some specimens (none seen) from S. Tibet, including Chumbi, have 
been described as C. cordatum Liu and distinguished from C. nepalense by their 
ovate leaves with cordate base and scarcely raised nerves, brown-pilose petioles 
and glabrous phyllaries. 


13. C. bhutanicum Ludlow 

Stems 8—25cm, araneous above, base surrounded by fibrous leaf remains. 
Basal leaves linear-oblanceolate, 2-10 x 0.2—0.9cm, obtuse or acute, base 
attenuate, glabrous, margins entire, minutely reflexed, pale beneath; cauline 
leaves sessile, linear, 1—3cm. Involucre c Icm diameter; phyllaries lanceolate, 
8-12 x 1.5-3mm, acute, glabrous. Ray flowers about 12; corolla tube 1.5—2mm; 
ligule elliptic, yellow, 12.5-20 x 2.5—S5mm, shallowly 3-toothed. Disc corollas 
5.5-6.5mm. Achenes oblong, 2—2.5mm, pappus white, 6.5mm. 

Bhutan: C — Thimphu and Tongsa districts, N -Upper Mo Chu, Upper 
Mangde Chu, Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong 
Chu districts. Peaty turf and screes, 4100—4730m. June-August. 


86. DORONICUM L. 


Perennial herb; stems simple. Radical leaves petiolate, cauline alternate, + 
sessile. Capitula long peduncled, radiate. Involucre hemispherical; phyllaries 
herbaceous, 2-seriate, subequal, acuminate. Receptacle convex, naked. Corollas 
yellow. Ray flowers l1-seriate, female. Disc flowers bisexual, tubular- 
campanulate; corolla 5-toothed above: style branches very short, broadly 
obovate. Achenes 10-ribbed; pappus of numerous scabrid bristles on disc flowers, 
absent or reduced to c 2 bristles on ray flowers. 


1. D. roylei DC. 

Stems erect, 45-100cm, sparsely pubescent, bearing 1-4 capitula at apex. 
Basal leaf blades ovate, 6-10 x 4—8cm, acute, base truncate or slightly cordate, 
subentire or denticulate, sparsely pubescent on upper surface, subglabrous 
beneath; petiole up to 20cm; cauline leaves ovate or oblanceolate, 7-13 x 
3—Scm, attenuate to semi-amplexicaul base. Phyllaries lanceolate, 20 x 2mm, 
acuminate, densely pubescent at base. Ray corolla tubes 2~3mm; ligules 12 x 
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3mm, apex entire. Disc 1.5—-2cm diameter; corollas 4mm. Achenes obovoid- 
oblong, 2.5-3mm, ray achenes glabrous, disc pubescent on ribs; pappus reddish 
or sordid, 3mm. 

Bhutan: C — Thimphu district (Barshong), N —- Upper Mangde Chu district 
(Goktang La), Upper Kulong Chu district (Shingbe, Me La); Sikkim: 
Chamnago; Chumbi: Chumbi. Marshes and damp screes, 3300-4110m. June— 
September. 


87. SYNOTIS (Clarke) Jeffrey & Chen 


Erect or scrambling perennial herbs. Leaves simple, petiolate or sessile some- 
times auriculate, broadly ovate to elliptic. Capitula few to numerous in axillary 
or terminal racemes or corymbs, usually radiate, sometimes disciform or discoid. 
Involucres |-seriate, calyculate, cylindrical or campanulate; calyculus sometimes 
of broad, appressed segments, resembling additional series of phyllaries. 
Receptacle flat, sometimes fimbrillate. Phyllaries 5-12, linear-lanceolate, mar- 
gins scarious. Corollas yellow. Female flowers 1-14, usually radiate, sometimes 
filiform or absent. Disc flowers 2—many, tubular-campanulate; corolla 5-toothed; 
anther bases with tail of sterile cells beneath locules; style branch apices truncate 
or convex with short or long marginal papillae and often with a central tuft of 
longer papillae. Achenes cylindrical, glabrous or pubescent; pappus of capillary 
bristles, present on all achenes, white or yellowish. 


|. Lower part of stem not or weakly developed. with most or all leaves 


chistered near base: <cseco cuties eacanathans ese saaenadenes nitamnined 
+ Leaves + equally distributed along stems ................. eee eee e eens eee ees 3 


2. Leaves subrosulate or more scattered; petioles usually winged: female 
corollas filiform, 1—5mm or radiate with tube 2.5-3.5mm and ligule 
2 SATIN hic ialod outed oa danas died saab t aes txed Weateda elt lpe wena aoeas 1. S. alata 
+ Leaves always subrosulate: petioles unwinged; female corollas tubular- 


infundibular, 7-8mm or very rarely radiate with 6mm tube and 2mm 
2. S. wallichii 


HUG: 5 sovise Seg tosis as eden he tA Sarena Pea uae ware een RRs 
+, “Capitula 3-12-floweted ’ .. j cccacs sc. tsosndeers ny ote tee ees ete 4 
+ Capitula more than 12-flowered ............06:e cece seer eee eee nett ene 7 
4. Capitula usually 4-flowered ...........0.:ceeeeee sees eee eee e tees ; 


+ Capitula usually 9-12-flowered ........0.0.:s:seee cent eet eee e es 


3. S. acuminata 
4, S. tetrantha 
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5. Leaves cuneate at base, petiole not more than 2cm........ 
+ Leaves rounded at base, petiole up to 8cM .........-.-+--+++ 
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6. Leaves cuneate at base, + sessile, coarsely toothed; inflorescence pubescent 
5. S. triligulata 

+ Leaves rounded at base, petiole up to lcm, finely toothed; inflorescence 
DADE OUS. nc tecace var twee catencesGaae euans e oue tine aanntea anes ahs 6. S. vagans 


7. Leaves sparsely araneous to nearly glabrous beneath; stems strongly ribbed 
AUG ATIC sh hots ee er Gobet actus ee ean ral eda ate atta AES seca ead 7. S. bhot 


+ Leaves densely white tomentose beneath; stems angular or not ........... 8 


8. Leaves up to 18 x 8cm, often auriculate at base; stems ribbed: achenes 


BIADIOUS: sess cie dena dhet ath peewee Menitnies eae e Gist orate ha aula 8. S. cappa 
+ Leavesupto7 x 2.5cm, never auriculate at base; stems + smooth; achenes 
DUDES CEI nan eda eedcctsilecedocitug del aaieueameeeaarhuds dan galates 9. S. kunthiana 


1. S. alata (DC.) Jeffrey & Chen; Senecio alatus DC. 

Rhizomatous, (0.3-)0.5—1(—2)m; stems erect, mostly glabrescent below (vill- 
ous-lanate around basal buds), cottony or short-pubescent to subglabrous 
above. Leaves subrosulate at base of flowering shoots to well spaced; blades 
7-30 x 4-13cm, acuminate, rounded or cordate at base, coarsely dentate to 
remotely denticulate, very sparsely scabridulous above, subglabrous to very 
sparsely appressed-araneous beneath and villous along midrib; petioles winged, 
4.5-20 x 0.7—4cm, often narrowly panduriform (auriculate base included). 
Inflorescence a panicle, usually large and open, with reduced leaves at lower 
nodes or linear bracts throughout, with capitula densely crowded on ultimate 
branchlets, sometimes densely crisped-pubescent. Capitula disciform or some- 
times radiate, involucres to 2mm across; phyllaries 5, oblong, 5.5-8 x 
0.8—1.5mm, obtuse to subacuminate, pubescent or sometimes glabrous. Female 
flowers usually 2; corolla filiform, 1-Smm or radiate with tube 2.5—3.5mm and 
ligule 2.5-4mm. Bisexual flowers usually 3, corollas 6.5—8mm, widening in upper 
*/,. Achenes 2.5mm, glabrous or sometimes pubescent; disc pappus 3—5.5mm. 

Darjeeling: Darjeeling, Khampung, Tanglu etc.; Sikkim: Kupup, Phusum, 
Zemu Chhu etc.; Chumbi: unlocalised (Hobson collection (353)); Nyam Jang 
Chu: Le—Pangchen (353). In woods and coniferous forests or on gravel, 1850- 
3950m. September—January. 

Very variable. A specimen from Sonada, Darjeeling with non-rosulate leaves 
and short female corollas is referred here, even though it has the slender 
unwinged petioles of the next species. Jeffrey & Chen (353) consider a further, 
anomalous collection from Chumbi with rather numerous conspicuously long- 
caudate upper inflorescence leaves may belong here. So may three anomalous 
collections from NE Thimphu district, C Bhutan. Bowes Lyon 5093 (BM) and 
Cooper 3550 (E) have leaves puberulous beneath with long straight spreading 
hairs and more stiffly spreading phyllary hairs; the capitula have (2—-)3 female 
flowers and (3-—)4 bisexual ones (Bowes Lyon 5093) or usually 8 flower-pits on 
dehisced receptacles (Cooper 3550). Sinclair & Long 5545 (E) has short hairs 
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beneath the leaves, capitula c 2.5mm across with 8 phyllaries, denser stouter 
phyllary hairs, some with cyanic pigments, (2-)3(-4) female flowers and 
(4-)5(-6) bisexual ones. 


2. S. wallichii (DC.) Jeffrey & Chen; Senecio wallichii DC. 

Similar to S. alata but slender, naked, ?entirely subterranean stem to 20cm 
sometimes present; aerial part 12—30cm; leaves always subrosulate at base of 
flowering stem, ovate, 3.5-15 x 2.5—IScm, acuminate, truncate or cordate at 
base, sinuate-dentate; petioles slender, unwinged, 5—12cm:; inflorescence smaller, 
with + naked flowering stem and few compact corymbs: capitula usually 
disciform, very rarely inconspicuously radiate; female flowers 2, corolla + 
tubular but slightly dilated above, 7-8mm, 5-toothed or tube 6mm with 2mm 
subentire limb ( Karglasa specimen only); bisexual flowers 3, corolla 8-10.5mm: 
achenes glabrous, disc pappus 5—7mm. 

Bhutan: C — Thimphu, Punakha and Mongar districts, N —- Upper Mo Chu 
and Upper Bumthang Chu districts; Darjeeling: Darjeeling. Senchal; Sikkim: 
Karglasa, Lachung, Phusum; Chumbi: Yatung (353). In forests, on rocks, 1830- 
3200m. August-November. 


3. S. acuminata (DC.) Jeffrey & Chen: Senecio acuminatus DC. 

Stems up to 130cm, + glabrous. Leaves elliptic or lanceolate, 12-15 x 
1.5-4cm, acuminate, cuneate or rounded at base, denticulate, + glabrous on 
both surfaces; petiole S-15mm. Capitula radiate, numerous, in corymbs; invo- 
lucres c 1.5mm diameter; phyllaries 3-4, oblong, 6 x 1.5mm, acute, glabrous. 
Female flowers 0-1: corolla tube 2.5mm; ligule 2.5-5.5 x 0.2mm. Bisexual 
flowers 2-3; corollas 5mm. Achene oblong, 2.5mm: pappus 4.5mm, yellowish. 

Bhutan: C — Thimphu district (Dotena, Barshong—Lingshi (or Upper Mo Chu 
district)), Tongsa district (Chendebi-Pele La), Bumthang district (near 
Bumthang); Darjeeling: Phalut, Tanglu; Sikkim: Tonglo, Yakla. Changu etc.: 
Chumbi: Yatung (353). Damp grassy swamps, 2550-4250m. June-—October 


4. S. tetrantha (DC.) Jeffrey & Chen: Senecio retranthus DC. 

Stems sparsely pubescent, subscandent: leaves ovate-lanceolate, 9-15 x 
3-8cm, acuminate, rounded to weakly cordate at base, shallowly serrate or 
denticulate, sparsely pubescent on both surfaces but more dense beneath: petioles 
1-8cm. Capitula radiate, + cernuous, numerous, in racemes: involucres c |.5mm 
diameter; phyllaries 4. oblong, 3-5 x 1—1.5mm, glabrous. Ray flowers 2: corolla 
tube 1.5mm: ligule 1.5—-3mm. Disc flowers 2-3: corollas 5—5.5mm. broadening 
in upper 74. Achenes obovate. 1.5mm: pappus 3—S5mm. 

Bhutan: C — Thimphu/Punakha district (Sinchu La). N — Upper Bumthang 
Chu ( Kopub): Darjeeling: Rechi La. Senchal, Tanglu: Sikkim: Tumbok, Yakla: 
Chumbi: Yatung (353). Along moist banks and under trees. 2150-3960m. 
September—January. 
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5. S. triligulata (D. Don) Jeffrey & Chen; Senecio triligulatus D. Don 

Erect or scrambling, up to 150cm, sparsely pubescent or glabrous. Leaves + 
elliptic. 10-15 x 4—6.5cm, acuminate, cuneate at base, serrate, + glabrous on 
both surfaces or sparsely pubescent beneath; petiole 5mm. Capitula radiate, in 
axillary corymbs; involucres c 3mm diameter: phyllaries S—6, oblong, 5 x 
1.5mm, puberulous. Ray flowers 3—4; corolla tube 2mm; ligule 7.5 x Imm. 
Disc flowers 6-8; corolla 6.5mm, enlarging in upper half. Achenes oblong, 
1.5mm, glabrous; pappus 5—6mm, white. 

Bhutan: C — Tashigang district (Nyoth—Shali (117), Sana); Darjeeling/Sikkim: 
unlocalised (Hooker and Treutler collections); Sikkim: Chakung. Shady woods, 
1850-2000m. October-December. 


6. S. vagans (DC.) Jeffrey & Chen; Senecio vagans DC. 

Similar to S. triligulata but glabrous; leaves narrowly ovate, 7-12 x 2.5—4cm, 
rounded at base, denticulate; petioles up to 10mm; capitula in axillary corymbs; 
phyllaries 8, glabrous; ray flowers c 4—5, corolla tube 3mm; ligules 4 x 1.5mm; 
disc flowers 5-6; pappus 7mm. 

Bhutan: without locality (135). 


7. S. bhot (Clarke) Jeffrey & Chen; Senecio bhot Clarke 

Stems 100—130cm, araneous, strongly angular. Leaves oblong or oblanceolate, 
7-22 x 3.5—6cm, acute or shortly acuminate, attenuate at base, + glabrous 
above, araneous and paler beneath. Capitula radiate, numerous, in lateral 
racemes or corymbs. Involucres c 6mm diameter; phyllaries c 14-16, 8 x 
2.5mm, araneous, surrounded by appressed calycus of c 8 slightly shorter, more 
herbaceous bracts. Ray flowers 9-14; corolla tube 6mm; ligule 5 x 1.5mm. 
Disc flowers c 35, corollas 6.5mm. Achenes oblong, 2.5mm, glabrous; pappus 
6.5mm, white. 

Bhutan: S — Chukka district (near Chukka), Gaylegphug district (Rani 
Camp—Tama (117)); W Bengal Duars: Jalpaiguri district (174). Margin of forest 
and in open, 1220-—1350m. October. 


8. S. cappa (D. Don) Jeffrey & Chen; Senecio densiflorus DC. 

Similar to S. bhot but stems silvery lanate; leaves oblanceolate or elliptic, 
10-20(-28) x 4—-8cm, shortly acuminate, tapered to petiole 3cm, often with an 
orbicular auricle up to 1cm broad at base, + coarsely serrate, sparsely araneous 
above, densely white lanate beneath; capitula numerous in dense axillary and 
terminal corymbs; involucres c 4mm diameter; phyllaries lanceolate, 3.5 x Imm, 
acute, white lanate outside; ray flowers 9-10, corolla tube 4-Smm, ligule 3 x 
1.2mm; disc flowers 14-17, corollas 4-Smm, enlarging in upper %; achenes 
Imm, glabrous; pappus 3mm, white. 

Bhutan: S — Samchi district (Sangura (117)), Chukka district (Chaisilaka 
(117)), C — Tashigang district (near Tashigang (117)); Darjeeling: Sureil, Sitong, 
Dumsong etc. Under shrubs, 900-1670m. October—March. 
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9, S. kunthiana (DC.) Jeffrey & Chen: Senecio kunthianus DC. 

Similar to S. bhot and especially S. cappa but smaller; stems 20—45cm, sparsely 
pubescent or whitish araneous; leaves elliptic, 2.5-4.5 x 0.5-1.5cm, acute or 
acuminate, cuneate or rounded at base, serrate, upper surface glabrescent, white 
janate beneath; capitula up to 10 in terminal corymbs, involucre 4mm diameter; 
phyllaries c 10, oblong, 6 x 1.5mm, araneous at base; ray flowers c 8, ligules 
6.5 x 1.5mm; disc flowers 20, corollas 5.5mm enlarging in upper 74; achenes 
oblong, 1.5mm, glabrous; pappus 5.5mm. 

Sikkim: without locality (80). 3650m. 

Dubious record. May refer to juvenile shoots collected by Hooker at Lachen 
better treated as Senecio kumaonensis. Otherwise only found from Kashmir to 
C Nepal. 


88. CISSAMPELOPSIS (DC.) Miquel 


Scandent perennial herbs or subshrubs climbing by means of prehensile peti- 
oles and sometimes weakly twinning. Leaves simple, petiolate, ovate, cordate 
at base, palmately 3-—7-veined; petioles prehensile with thickened persistent 
bases, exauriculate. Capitula in axillary or terminal corymbs or corymbose 
panicles, radiate or discoid. Involucres 1-seriate, calyculate, + cylindrical. 
Receptacle flat, naked. Ray flowers 5-6, fertile, ligules yellow. Disc flowers 
5-16, bisexual; corollas yellow, tubular-campanulate, 5-toothed; style branches 
truncate or convex with or without a central tuft of longer papillae. Achenes 
cylindrical, ribbed, glabrous; pappus of capillary bristles, present on all flow- 
ers, whitish. 


by? Gapiila discoid: 2 eet Sitti naar eeue heehee Se 3. C. corifolia 
+ Capitula tadiate soit cciicuw ten teacris ey odes nwa rape iete eos slatinedh ent anel Z 
2: Disc Howers 1416 cscscasecgha nav ateierd eos Moker win tied 1. C. buimalia 
©. JORC NOWERS: 536.462 cies sehen es 2. C. sp. A 


1. C. buimalia (D. Don) Jeffrey & Chen; Senecio buimalia D. Don 
Stems up to 5m, becoming woody. Leaves sometimes quite angular, 5-12 x 
3.5~8cm, acuminate, glabrescent above, greyish or brownish arachnoid beneath, 
margins remotely denticulate, usually obscurely sinuate: petioles 2.5—Scm. arach- 
noid. Involucre 5mm diameter: phyllaries c 8, + oblong, 7—9mm, (sub )acute, 
densely araneous. Ray flowers 5, ligule 6-8 x 1.5-2mm, tube c 5mm. Disc 
flowers 14-16: corolla 9.3-11mm, including teeth c 2mm. Style branch apices 
fringed with short papillae. apical tuft absent. Achenes c 4mm, glabrous: pappus 
8—10mm. 
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Bhutan: unlocalised (329, 353); Darjeeling/Sikkim: unlocalised (Hooker col- 
lection). c 1700m. Flowering in November and December in C Nepal. 


2.C. sp. A 

Similar to C. buimalia but leaves not angular, thinner, sparsely brownish 
arachnoid beneath; petioles glabrescent; involucre 3.5mm diameter; ray flowers 
5-6, disc flowers 5-6. 

Darjeeling/Sikkim: unlocalised (Hooker collection). c 2300m. 

Only one collection seen, lacking mature flowers and fruit. 


3. C. corifolia Jeffrey & Chen; Senecio araneosus sensu FBI p.p. non DC. 
Fig. 133a—b. 

Similar to C. buimalia but leaves subglabrous beneath, lower leaves coriaceous, 
8-14 x 4.5-10.5cm, shortly acuminate, upper leaves thin, rather stiff; petioles 
usually glabrous; capitula discoid, numerous; peduncles with arachnoid hairs 
dense to absent and very few to many septate glandular hairs; involucres 
3(-4)mm diameter; phyllaries 4—7.5mm, swollen at base; flowers 9-13; style 
branch apices with fringe and short apical tuft of papillae; achenes 2.7~3.7mm: 
pappus 6.5mm. 

Bhutan: S — Tongsa district (Shamgong); Darjeeling: Sureil, Tanglu, 
Chunthang, Yoksam, Darjeeling etc. 1525—2600m. October—March. 


89. SENECIO L. 


Erect or scrambling, rarely decumbent, perennial or annual herbs; stems 
usually leafy. Leaves alternate, simple or lyrately, pinnately or palmately divided, 
radical leaves commonly absent at flowering time. Capitula few to numerous, 
in simple or compound corymbs, radiate or discoid, erect or cernuous. Involucres 
calyculate, hemispherical, campanulate or cylindrical; phyllaries 5—20, usually 
free, + l-seriate, margins scarious. Receptacle flat, naked. Ray flowers up to 
20, ligules yellow, usually conspicuous, sometimes small. Disc flowers few to 
many, yellow, tubular-campanulate; corollas 4—S-toothed; anther bases sagittate 
but without tail of sterile cells beneath locules; styles branches truncate or 
convex with obtuse marginal papillae, without a central tuft of longer papillae. 
Achenes oblong, ribbed, glabrous or pubescent. Pappus of capillary bristles, 
uniform or sometimes with apically hooked hairs. 


Fic. 133. Compositae: Senecioneae. a—b, Cissampelopsis corifolia: a, fertile portion of stem 
(x 7%): b, capitulum (x 3), c-f, Ligularia amplenxicaulis: c. leaf (x 2): d. inflorescence (x %): 
e, ray flower (x 4): f, disc flower (x 4). Drawn by Margaret Tebbs. 
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a 


10. 


+ 


Leaves simple, mostly serrate, rarely with few-lobed cauline leaves smaller 


than unlobed persistent basal leaves; perennials ....................0000000,, 2 
Leaves divided or lobed: annuals or perennials ......................000005, 5 
Capituld: discoid. 024 cori ccdadrtaisa tect iny eos ei eevane ies 1. S. kumaonensis 
Capittile PAG ates, 455 ey ent eee anaes Say Pood eirneatas eet acieany 3 
Stems leafy, usually scrambling, to 5m...................0008. 2. S. scandens 
Stems subscapose, to 600M ......... cc cece eee ence eee eee ees 3. S. nudicaulis 
Stems stout, mostly over 50cm; perennials ............00.. eee, 5 
Stems slender, herbaceous, to 45(—60)cm; annuals or scree-perennials with 
lone slender ThiZomes sah. tice ase te oat aweoenne siete based acu eua tana 9 
Involucre 3.5—10mm diameter; ligules 5—12mm ........................0.08, 6 
Involucre 2—3mm diameter; ligules to 3mM............. 0... cece cee cece eee es 7 


Involucre 5—10mm diameter; phyllaries 5—7.5mm; ligules 7-12 x 2—4.5mm:; 
pappus reddish, absent from ray flowers or reduced and caducous 

4. S. raphanifolius 
Involucre 3.5—5mm diameter; phyllaries 3.5-Smm; ligules 4-7 x 
1.5-2.5mm; pappus whitish or reddish, usually present and unreduced on 
PAV ALO WEIS 6 ne Secs uw ge ews RG ae bora ee Rien Seema abedenctiat 5. S. laetus 


Leaves deeply lyrately divided, terminal segments much larger than laterals, 


(PANEL syria ors ions usun lider cian et erca rr miata 6. S. biligulatus 
Leaves pinnatisect, terminal segments not or scarcely larger than 
ALCL AIS vi eae tne RecA Sp Sica acre Sr Gan te wana aac ea tne ee cannes 8 
Ligules not longer than involucre .................... 0c cee 7. S. graciliflorus 
Ligules c 3mm longer than involucre ....................0005. 8. S. royleanus 


Scree-perennial with long slender rhizomes; ligules 5—10mm 
9. S. albopurpureus 
Annuals, ligules: less: than 20m ves .22uc ost ewtetes cama sad Matinee awege 10 


Ligules scarcely longer than involucre; phyllaries with 2 distinct brown 
VEU tcc vie sied tid cone epan aakee oie woaa eae a eae 10. S. ramosus 


A population of branched, annual, subglabrous to floccose plants with simple, 


oblanceolate to pinnatipartite leaves and 16-25 ray flowers with elliptic ligules from 
Chengmari in Jalpaiguri district (none seen) has been incorrectly reported as S. 
vulgaris L. (407). Its correct identity is uncertain. S. vulgaris would key out with 
S. ramosus and S. tetrandrus but has much shorter leaf segments, usually discoid 
capitula and longer phyllaries (5.5—-7.5mm). Parker reported a solitary plant from 
Bhutan without locality, though with very short ray florets (383). 
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{.S. kumaonensis Jeffrey & Chen; S. candolleanus auct. non DC., Cacalia pennt- 
nervis Koyama non S. penninervius DC. 

Rhizomatous herbaceous perennial; stems 0.3—1m, sparsely arachnoid at first. 
Leaves ovate, 6-12 x 2.5—Scm, acute, rounded at base, finely dentate, araneous 
above, white lanate beneath; petiole 1—Scm. Capitula discoid, in racemose 
panicles; involucres 3-S5mm diameter; phyllaries 5, lanceolate, 7 x 2mm, arane- 
ous at base. Flowers 5—6; corollas 5-6mm, widening in upper half. Achenes 
obovoid, 2.5mm, glabrous; pappus 5mm, whitish. 

Bhutan: C — Thimphu district (Shodug, Barshong, Somana), N — Upper Mo 
Chu district (Lingshi), Upper Kulong Chu district (Me La): Sikkim: Goecha 
La, Sebozung Chhu, Sherabthang etc.; Chumbi: Trakarpo. Open hillsides, river 
banks, under forest, 3650—4570m. August-November. 


2.S. scandens D. Don 

Herbaceous perennial; stems scrambling, strongly flexuose, 1.5—5m (rarely 
free-standing, shorter, straighter), sparsely pubescent at first. Leaves ovate or 
triangular, 4-13 x 1.5—Scm, subentire, denticulate or pinnatifid with 1—6 pairs 
of lateral lobes, acuminate, truncate at base or slightly cordate or attenuate, + 
glabrous on both surfaces; petiole |-2cm. Capitula radiate, in loose divaricate 
corymbs; involucres c 5mm diameter; phyllaries 10, + oblong. 6.5 x 1.5mm. 
+ glabrous. Ray flowers 8-10; corolla tube 3mm; ligule 5.5 x 1.2mm. Disc 
flowers numerous; corolla 5.5-7mm, widening in upper 73. Achenes oblong, 
2.5-3mm, pubescent; pappus 5.5-7mm, white. 

Bhutan: S — Samchi, Chukka and Deothang districts. C - Thimphu, Tongsa. 
Bumthang and Tashigang districts. N —- Upper Mo Chu district: Darjeeling: 
Darjeeling, Kurseong (97a), Tanglu etc.; Sikkim: Chunthang, upper Kale] 
Khola, Lachung: Chumbi: without locality (421). Roadsides and climbing over 
shrubs, 1100-3800m. April-December. 

There are two varieties in our area: var. scandens with leaves subentire or 
dentate without lobes at base — this is the more common, and var. incisus 
Franchet with pinnatifid leaves with 1—4 lobes at base. The latter is rarer in our 
area, known only from Thimphu, Tongsa and Upper Mo Chu districts. 


3. S. nudicaulis D. Don 
Perennial; stems often subscapose. 15-60cm, + glabrous. Radical leaves 
usually present at flowering time, rosulate, oblong-obovate. 4-12 x 1-6cm. 
obtuse or rounded. attenuate to base, sessile, subentire or crenate-serrate, glabr- 
ous on both surfaces: cauline leaves few. smaller than radical, sometimes lobu- 
late. Capitula few to many in terminal corymbs: involucres c 5mm diameter: 
phyllaries 12-13, linear-lanceolate. 5 x 2mm, glabrous. Ray flowers 12-13. 
corolla tube 3.5mm; ligule 7mm. Disc flowers many; corolla 3.5mm, enlarging 
in upper 24. Achenes oblong, 1.5mm, puberulent; pappus on all flowers, 3mm. 
white. 
Bhutan: C — Punakha district (Pho Chu Valley, Ratsoo-Tsarza La. Wangdu 
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Phodrang-Samtengang etc.); Darjeeling: unlocalised (Hooker collections). Dry 
sandy soil and Pinus roxburghii forest, 300-2000m. April-June. 

S. wightii (DC.) Clarke [S. saxatilis DC.] has been reported from Bhutan 
(353), but no specimens have been seen. It is similar to S. nudicaulis, but lacks 
a basal rosette of leaves, has many leaves evenly distibuted along the stems and 
lacks a pappus on ray flowers. 


4. S. raphanifolius DC.; S. diversifolius DC. non Dumortier. Fig. 134a. 

Rhizomatous perennial; stems 45—100(—150)cm sparsely araneous at first. 
Radical leaves usually absent at flowering time, with long, dentate and often 
winged petioles, lower and mid-cauline leaves lyrate-pinnatifid, oblanceolate in 
outline, sessile, 10-25 x 1.5—6.5cm, with large elliptic-oblong, lobed or dissected 
terminal segment and 3-—S or more pairs of oblong lateral segments decreasing 
in size towards base of leaf, glabrous above, araneous beneath; upper cauline 
leaves oblong in outline, 8-10 x 1.5—3cm, irregularly pinnatisect, sessile, auricu- 
late at base. Capitula radiate, numerous, in terminal corymbs; involucres broadly 
campanulate, 4.5-8mm diameter; phyllaries 12-20, oblong, 5~7.5mm, acute, 
blackish above, sparsely pubescent. Ray flowers 11-20; corolla tube 2.5mm, 
subglabrous or hairy; ligules 7-12 x 2—4.5mm. Disc flowers numerous; corolla 
claw 2.5—3mm, limb c 3mm. Achenes obovoid, 2mm, glabrous; pappus 3mm, 
brittle, reddish, reduced and caducous on ray achenes or absent. 

Bhutan: C — Thimphu district (Barshong), N — Upper Mangde Chu/Upper 
Bumthang Chu district (Ju La), Upper Kuru Chu district (Kurted), Upper 
Kulong Chu district (Shingbe); Darjeeling: Sandakphu, Singalila, Tonglu; 
Sikkim: Chola, Lachoong, Tsomgo etc. Fields, open spaces, pasture, hillsides, 
among shrubs, in Abies forest, 3050-4250m. June-November. 

The Kurted specimen has larger involucres to c 12mm diameter and may 
be distinct. 


5. S. laetus Edgeworth; S. chrysanthemoides DC. non Schrank. Dz: Uma elama. 

Differs from S. raphanifolius by its more numerous, smaller capitula (invo- 
lucres 3.3-4mm diameter) on slender peduncles; phyllaries 3.5—Smm; ligules 4—7 
x ].5-2.5mm; pappus often whitish, usually well developed on ray achenes. 

Bhutan: C — Thimphu district (Dotena, Lingshi, Paro etc.), Tongsa district 
(Tongsa), Bumthang district (Byakar), N — Ha district (Kale La—Ha), Upper 
Bumthang Chu district (Kopub). Abandoned fields, grassy banks, 2150—3950m. 
May-—September. 

No specimens seen from Darjeeling or Sikkim. Further collections are inter- 


Fic. 134. Compositae: Senecioneae and Helenieae. Senecioneae. a, Senecio raphanifolius: habit 
(x %4). b-c, Graura pseudochina: b, habit (x 74): c, capitulum (x 2%). Helenieae. d—g, Tagetes 
minuta: d. apex of flowering shoot (x 7%); e. ray flower (x 4): f, disc flower (x 4): g. achene 
(x 4). Drawn by Margaret Tebbs. 
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mediate with S. raphanifolius, including some from Upper Mo Chu district, 
Bhutan and Chumbi. 


6. S. biligulatus W.W. Smith 

Similar to S. raphanifolius but mid-cauline leaves 9—-20cm, terminal segment 
ovate, 7-15 x 3-6.5cm, acuminate or acute, with base cordate or sharply 
deltoid, margins serrate, + glabrous on both surfaces, lateral segments 2-3 
pairs, abruptly smaller than terminal; capitula radiate, very numerous in dense 
corymbs, involucres c 1.5mm diameter; phyllaries 4, linear-lanceolate, 3 x Imm, 
glabrous; ray flowers 2, corolla tube 2mm, ligule 3 x 0.2mm; disc flowers 3, 
corolla 3.5mm, widening in upper half; achene ellipsoid, 2mm, blackish, sparsely 
puberulous; pappus 3mm, white. 

Bhutan: C — Thimphu, Tongsa, Bumthang, Mongar and Sakden districts, N 
— Ha district; Sikkim: Kapup, Tangkar La, Tsmogo etc.; Chumbi: Yatung. 
Rocky hillsides, Pinus excelsa forest, 2750-4570m. July—October. 


7.S. graciliflorus DC. 

Stems 50—100cm, sparsely pubescent when young. Leaves pinnatisect, ovate 
or oblong in outline; blade 6-14 x 5—1l2cm, acuminate, truncate at base, + 
glabrous on both surfaces; lateral segments 3—4 pairs, + lanceolate, 2-6 x 
1—3cm, serrate to deeply biserrate. Capitula obscurely radiate, in terminal and 
axillary corymbs; involucres c 2mm diameter; phyllaries 5, linear, 6 x 0.7mm, 
glabrous. Ray flowers 2; corollas 3.5mm including deeply toothed ligule. Disc 
flowers usually 3; corollas 5mm, enlarging in upper half. Achenes oblong, 2mm, 
glabrous; pappus 3.5mm, white. 

Sikkim: Kapup, Nathang, Lachung etc.; Chumbi: Chubitang (353), Yatung 
etc. Meadows and under trees, 2750-3950. August-November. 


8. S. royleanus DC.; S. graciliflorus var. hookeri Clarke 

Similar to S. graciliflorus but stems up to 1.5m; leaves + whitish araneous 
beneath, segments coarsely serrate; capitula distinctly radiate, in dense corymbs: 
involucres c 2.5mm diameter; phyllaries 5—6, linear-lanceolate, 5 x Imm; ray 
flowers 3-4, corolla tube 3mm, ligule 2-3 x 1-—1.5mm; disc flowers 6-10; 
achenes Imm: pappus 4mm. 

Bhutan: C — ?Thimphu district (Tho Cu La), N — Upper Mo Chu district 
(Gasa); Sikkim: Lachung; Chumbi: Chumbi, Galing, Yatung (353). Open hill- 
sides, 2800—3650m. August—October. 


9. S. albopurpureus Kitamura; S. bracteolatus Hook.f. non Hooker & Arnott 
Rhizomatous perennials; stems 2—15(—20)cm, araneous at first. Basal leaves 
usually present at flowering time, elliptic or oblanceolate in outline, serrate or 
palmately 3--4-lobed, 1-2.5 x 0.3—Icm, acute, attenuate to petiole up to 3cm, 
+ glabrous on upper surface, white-araneous beneath. Capitula solitary or up 
to 4, + corymbose: involucres campanulate, 6—7mm diameter; phyllaries 10. 
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linear-lanceolate, 8—13mm, sparsely araneous at base, often purplish at apex. 
Ray flowers 8-10; corolla tube 3mm, ligule 8-9 x 1.5mm. Disc flowers numer- 
ous; corolla 5.5-6.5mm, enlarging in upper half. Achenes ellipsoid, 4mm glabr- 
ous; pappus 6.5mm, white. 

Bhutan: N — Upper Mangde Chu district (Saga La): Sikkim: Naku La, Goecha 
La, Prek Chhu etc. Sandy screes, 4265-5340m. August-November. 


10. S. ramosus DC. 

Annual; stems up to 50cm, glabrous. Leaves pinnatisect, oblong in outline, 
6-7cm, with 3—4 pairs of oblong segments up to 1.5 x 0.3cm, acute, sessile, 
auricled at base. Capitula narrowly campanulate, 2.5mm diameter, numerous 
in loose corymbs; phyllaries c 12, linear-lanceolate, 3.5 x 0.7mm, with 2 distinct 
brown veins. Ray flowers 6-8, scarcely longer than involucre, corolla ¢ 2mm 
including tube and ligule. Disc flowers numerous, corolla 2mm, 4-toothed. 
Achenes oblong, 1.5mm, puberulous, pappus 2.5mm, white. 

Darjeeling: without locality (80). Terai. 


11. S. tetrandrus DC. 

Similar to S. ramosus but lateral segments of leaves up to 2.5cm; involucres 
c 3mm diameter; phyllaries 16-18, linear 5 x 0.7mm, veins indistinct; ray 
flowers c 12, corolla tube 2mm, ligule 1 x 0.5mm; disc corollas 3mm; achenes 
2.5mm, pappus 3mm. 

Darjeeling: without localities (80), ‘plains at the foot of the hills’. 


90. CRASSOCEPHALUM Moench 


Erect annual herb. Leaves alternate, simple or lyrate-pinnatifid. Capitula in 
racemes or panicles, discoid. Involucre cylindrical, l-seriate, usually with a 
number of filiform bracts at base: phyllaries linear. Receptacle convex. naked. 
Corollas narrowly tubular at base, widening slightly and S-toothed above. Style 
branches recurved, filiform, with long subulate appendage of fused papillose 
hairs, usually with distinct whorl of hairs at junction between stigmatic part 
and appendage. Achenes oblong, weakly 8—10-ribbed. Pappus of fine, brittle 
bristles, white. 


1. C. crepidioides (Bentham) S. Moore: Gynura crepidioides Bentham 
Stems 30—50(—150)cm, brownish puberulous. Leaves elliptic or oblanceolate, 
5-15 x 1-—6cm, acuminate, base attenuate to petiole to 5cm or lyrately lobed 
with 1—2 pairs of oblong lateral segments up to 4 x lcm, margins + coarsely 
serrate, puberulous on both surfaces, denser beneath. Inflorescences terminal 
and from upper leaf axils: capitula few, pendulous in bud. later erect. Involucre 
c 5mm diameter: phyllaries linear 8-10mm, puberulous. Corollas 8-10mm, 
brownish-orange above: teeth (0.7-)I1mm. Achenes 2.2mm, with rows of white 
hairs between ribs: pappus up to 12mm. 
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Bhutan: S — Phuntsholing district (Phuntsholing, Torsa), Chukka district 
(Chaisilakha, 117), C — Punakha district (Tinlegang (71), Bhotoka~Rinchu 
(71), Lobesa), Tongsa district (Shemgang); Darjeeling: Takvar, Happy Valley 
(69), Kurseong (97a) etc.; Sikkim: Rate Chu, Dentam—Pemayangtse (69), 
Saramsa (69). Roadsides, river shingle and among crops, 200—2100m. April- 
December. 

Weed introduced from Africa. Also reported from Mongar, Tashigang and 
Lhuntshi administrative districts of Bhutan (383). It closely resembles Erechtites 
valerianifolia (Reichenbach) DC., a weedy species from the Americas with 
disciform capitula which has been recorded from Jalpaiguri district without 
precise locality (174). 


91. EMILIA Cassini 


Annual or perennial herbs, usually somewhat glaucous. Leaves alternate, 
often semi-amplexicaul. Capitula cylindrical or urceolate, discoid, borne on long 
slender peduncles in loose, often few-flowered corymbs. Involucre 1-seriate; 
phyllaries 8-12, coherent, outer basal bracts absent. Receptacle convex, naked. 
Corollas narrowly tubular, widening slightly above, teeth 5, oblong, narrow. 
Style branches linear or somewhat dilated towards a rounded or conic append- 
age. Achenes oblong, subcompressed, + 5-angled, ribbed, glabrous or with 
rows of short hairs in our species; pappus of capillary bristles, silky, white. 


1. Lower leaves usually lyrately pinnatifid, upper simple; achenes with 5 rows 
OL NaWs:C:- OI 33.5 ccctinsa te nknineiahere dar sevadhias caneanuges 1. E. sonchifolia 
+ All leaves simple; achenes glabrous ....................08. 2. E. prenanthoidea 


1. E. sonchifolia (L.) DC. 

Weak subglabrous annual or perennial, branched from base, 10—55cm. Leaves 
weakly dentate; basal leaves ovate, long petiolate, obtuse, sometimes absent; 
lower leaves lyrate, sessile, to 10 x 4cm, usually obtuse, attenuate at base, 
lateral segments 1-2 pairs, oblong, terminal segment ovate, to 3.5 x 2.5cm; 
upper leaves smaller, oblong, sessile, auriculate at base. Capitula 2.5-3.5mm 
diameter; phyllaries narrowly oblong-lanceolate, 8—11mm, glabrous to sparsely 
puberulous above. Corollas deep pink, 7-10mm, teeth !—1.5mm. Achenes 
oblong, 2.5mm, with 5 longitudinal rows of short white hairs; pappus 5—7mm. 
Depauperate plants sometimes unbranched or subrosulate or with all leaves 
ovate and long petiolate. 

Bhutan: S — Samchi district (Dorokha), Phuntsholing district (Phuntsholing), 
C - Punakha district (Wandu Phodrang, Mishina); Darjeeling: Balasun, Labha, 
Panchkilla etc.; Sikkim: Saramsa (69). Weed of cultivation, 200—1850m. All year. 
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2. E. prenanthoidea DC.; E. angustifolia DC. 

Similar to E. sonchifolia but perennial, 30-120cm, taller plants suffly erect 
above; leaves oblong-oblanceolate to narrowly triangular, sessile, 4-13 x 
(.7-2cm, acute to subobtuse, sometimes auriculate at base, entire, obscurely 
sinuate or toothed on auricle; capitula 3-5mm diameter; phyllaries 8- 11mm, 
sparsely puberulous to araneous above; corollas | 1—12mm, teeth c 2mm: achenes 
to 3.5mm, glabrous; pappus 7mm. 

Darjeeling: near Chenga Forest, Katambari; Darjeeling/Sikkim: unlocalised 
(Hooker collection); W Bengal Duars: Jalpaiguri. Marshy ground (taller forms). 
75-600m. November—December. 


92. GYNURA Cassini 


Perennial herbs, sometimes tuberous rooted. Stems erect or scrambling. 
Leaves alternate, simple, serrate or pinnatifid. Capitula in ]-several + corym- 
bose heads in an open inflorescence, discoid. Involucre cylindrical or almost 
campanulate; phyllaries 10-14, 1-seriate, linear, subequal, margins scarious, 
usually with a number of filiform bracts at base. Receptacle convex, naked. 
Flowers yellow or orange, tubular-campanulate. Corollas 5-toothed above. Style 
branches erect, slender, tapering above into hairy subulate tips. Achenes oblong. 
10-ribbed; pappus of filiform bristles, white. 


1. Roots tuberous; stems + scapose; leaves mostly basal, pinnately lobed, 


FArelW UNIODEd estado uu Ge accarucmr cee hoteller ecace zon 1. G. pseudochina 
+ Roots not tuberous; stems mostly branched, leafy; leaves subentire or 
SET ACC a iat wit topcoat lat era es eaawmin Hat aa tees Sa Ca pd Ba Lae eee 2 


2. Leaves elliptic, subentire, petiolate. greyish pubescent: phyllaries pubescent 


CATOWS HOU E: 5.5 sicckchat tu eteiiw hes 4 eet iaathe ade e ate eNE 2. G. nepalensis 
+ Leaves oblanceolate, coarsely serrate, base usually sessile and auriculate, + 
glabrous; phyllaries glabrous .................cceceeeeee eee e tenes 3. G. bicolor 


1. G. pseudochina (L.) DC. Dz: Nabtenkha. Fig. 134b-c. 

Tuber 2—3(—6)cm in diameter; stems (15—)30-35(—60)cm scapose, sometimes 
with a leaf near middle, sparsely pubescent above. Leaves pinnatisect 5—12(-35) 
x 2-4.5(-12)cm, acuminate or obtuse, base attenuate to petiole up to 2.5cm. 
sparsely pubescent on both surfaces, lobes 2-4 oblong 1-1.5 x 0.4-Icm. 
Capitula few, often in a single head, 5-7mm diameter: phyllaries narrowly 
oblong, 8-11mm, acuminate, pubescent at base. Corollas 9-12mm, throat 
(2.5-)3mm, teeth Imm. Achenes oblong, 3-4mm, glabrous: pappus 7mm, . 

Bhutan: S — Phuntsholing/Samchi border (Torsa), C — Punakha district, 
Tongsa district (Tongsa—Tongsa Bridge), Mongar district (Lhuntsi): Darjeeling: 
Badamtam, Munsang, Pedong, Rangit Valleys; Sikkim: Namphak. Dry open 
sites, sometimes moist shade, 300-1525m. April-June. 

1599 


187. COMPOSITAE 


2. G. nepalensis DC. Nep: Tong kribi. 

Large sprawling bushy or subshrub c 1-—1.5m; roots not tuberous; stems 
greyish-brown pubescent. Leaves ovate-elliptic, 5~10(-18) x 2-3.5(-7)cm, 
acute, base attenuate to petioles up to lcm, margins distantly and shallowly 
serrate, pubescent on both surfaces, denser beneath. Capitula rather few, borne 
in loose panicles or corymbs, 6—7mm in diameter. Phyllaries narrowly oblong, 
9-12mm, acuminate, pubescent. Corollas 9.5-12.5mm, throat 2—2.5mm, teeth 
c Imm. Achenes 4.5mm, glabrous or with few hairs between ribs; pappus 9mm. 

Bhutan: S — Samchi district, C - Chukka, Punakha and Tongsa district, N — 
Upper Mo Chu district; Darjeeling: Lebong, Tinglam, Tista etc.; Sikkim: 
Tumlang, Gangchung. On cliffs and among rocks, 250—2000m. March-June. 


3. G. bicolor ( Willdenow) DC.; G. angulosa DC. Nep: Dhungri-phul. 

Similar to G. nepalensis but stems very robust, more upright, to 4.5m, 
subglabrous; leaves ovate to oblanceolate, 9-30 x 2-—9cm, acute or acuminate, 
base usually sessile, auriculate (sometimes shortly petioled), sharply serrate 
(sometimes denticulate), subglabrous or sparsely pubescent on both surfaces; 
capitula more numerous, 6—~9mm diameter; phyllaries 11—13mm, glabrous; cor- 
ollas 11—-14mm; achenes 4.5—5mm with hairs often more numerous; pappus 
10mm. 

Bhutan: S — Samchi (117), Phuntsholing (117), Chukka and Gaylegphug 
(117) districts, C —- Thimphu and Tongsa (117) districts; Darjeeling: Burmake 
Forest, Balasun, Darjeeling etc.; Sikkim: Gassing—Rathang Chhu, Kalej Khola, 
Phodang etc. Moist forests, waste places, 1060—2440m. September—March. 

Although described in a recent monograph (333a) as intergrading in all 
characters, two species have been recognised here by Chen (327): G. bicolor [G. 
angulosa var. pedunculata Hook.f.]: leaves with bases attenuate + to a short 
petiole without auricules, undulate remotely dentate or denticulate margins and 
7—9 pairs of lateral veins, capitula long-pedunculate, in a loose cyme: G. cusim- 
bua (D. Don) S. Moore: leaves sessile, + oblong in basal part or weakly 
panduriform, sharply often unevenly serrate, with |12—30 pairs of veins, capitula 
in compact cymes, with peduncles shorter than capitula. On this basis all our 
specimens can be referred to G. cusimbua except those from Mirichoma (Chukka 
district) and Kalej Khola. 


93. STEIRODISCUS Lessing 


Small subglabrous annual; stems densely corymbosely branched, slender, 
flexuous. Leaves pinnately cut to midrib with few linear widely spaced segments. 
Capitula numerous, on long slender peduncles, radiate, heterogamous. Involucre 
narrowly urceolate-campanulate; calyculus absent; phyllaries |-seriate, 7 fused, 
free part triangular, acuminate; receptacle hemispherical, naked. Corollas yellow 
(orange). Ray corolla tube very slender, with ring of glandular papillae at apex: 
ligule oblanceolate, shortly toothed. Disc corolla claw slender; limb narrowly 
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cylindric, dilated just below teeth; anther bases obtuse; style branches narrowly 
oblong, with conic, papillate appendage. Achenes oblanceolate, brown, glabr- 
ous, all without pappus. 


1. S. tagetes (L.) Schlechter; Gamolepis annua Lessing 

Plant 22-30cm. Leaves oblong-elliptic in outline, c 4 x 2cm; lateral segments 
3-7 pairs. Phyllaries 8-14, c 5mm fused and 3mm free, brown-lined. Ray corolla 
tube 5mm; ligule c 8 x 2mm. Disc corollas 6mm. Achenes 3mm. 

Darjeeling: Darjeeling. 2300m. April-June. 

Weed introduced from S Africa, occasionally cultivated elsewhere. 


HELENIEAE 


94. TAGETES L. 


Strongly smelling glabrous annuals. Leaves pinnate, opposite or uppermost 
alternate; leaflets narrowly elliptic, serrate, conspicuously gland-dotted, solitary 
or in corymbs, radiate. Involucres cylindric-campanulate, 1-seriate; phyllaries 
connate to near apex and bearing oil glands. Receptacle flat, naked. Ray flowers 
few to many, female. Disc flowers tubular-campanulate. bisexual; corolla 5- 
toothed; style branches flattened, widening slightly near apex. acute. Achenes 
linear, subcompressed, angular, blackish, empty and pale coloured at base. 
Pappus of few unequal connate scales and up to 2 elongate flattened awns. 


1. Capitula in compact corymbs; involucres 1.5-2mm diameter .. 1. T. minuta 
+ Capitula solitary; involucres 3—30mm diameter ................. 2. T. erecta 


1. T. minuta L. Fig. 134d-g. 

Plant 0.3-2m; stem usually simple, erect, short-branched above. Leaves 
S—l6cm; leaflets 4-5 pairs, 10-70 x 1.5—9.5mm, acuminate, attenuate at base. 
serrate, with rounded oil glands near margin at base of each tooth, others 
scattered near midrib. Capitula in compact corymbs. Involucre cylindrical. 9-10 
x 1.5-2mm; phyllaries 3, bearing lenticular oil glands. Corollas lemon yellow. 
Ray flowers 2; corolla tube 3.2—5mm, hairy: ligule usually 2-lobed, 1.5—2.2 x 
c 2.4mm. Disc flowers 2—3: corollas 4—-4.5mm. Achenes 5—6.5mm: pappus awns 
to 3.2mm. 

Bhutan: S — Phuntsholing district (Torsa River), C - Thimphu district ( Babesa. 
Paro), Punakha district (Wangdu Phodrang). River banks and cultivated 
ground, 200—2350m. February—October. 

Native of S America now a widespread weed of warmer countries. 


2. T. erecta L. Nep: Bhaby-shaey-patri-phul (117). 
Plant 0.2~1.5m: stem simple and erect to much branched. Leaves 3—15cm, 


leaflets 3-9 pairs. 1-6 x 0.2—lcm, acuminate, sessile with uppermost narrowly 
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decurrent on rachis, serrate, marginal glands situated near base of teeth. Capitula 
solitary at branch ends; peduncles gradually swollen, 3-12mm thick at apex. 
Involucres 5—30mm diameter; phyllaries 5—10, with lenticular glands at base 
and rounded glands above. Ray flowers c 7-10 in single forms, numerous in 
double forms; tube 8—10.5mm; ligule ovate-oblong, yellow, orange or brownish- 
red, 10-25 x 8~—18mm, shallow-lobed. Disc corollas 12—19mm; lobes liguliform, 
hairy inside. Achenes 8mm; pappus awns c 10mm. 

Bhutan: S — Phuntsholing district (Torsa), Chukka district (Chasilakha), 
Gaylegphug district (Betni), C — Thimphu district (Motithang, Paro), Punakha 
district (Wangdu Phodrang—Nahi), Tongsa district (Shemgang), Mongar district 
(Lhuntse): Darjeeling: Darjeeling (218); W Bengal Duars: Jalpaiguri. Cultivated 
in gardens, 1200—2350m. February—October. 

Native of Mexico, now widely cultivated. Represented in our area by two 
cultigens, overlapping in all characters but often maintained as separate species: 
T. erecta L. and T. patula L. Most of our specimens can be separated by the 
following combination of characters: 


2a. T. erecta L. 

Plants coarser, to 1.S5cm. Leaves 7—15cm, leaflets 4—9 pairs, lateral ones 1.5—6 
x 0.3-0.8cm. Peduncles stout, leafy, to 11cm, strongly swollen above, 5—12mm 
diameter at apex. Involucres 9-30mm diameter; phyllaries 4-8mm across. Ray 
corolla tube 10-10.5mm; ligule 19-25 x 12—18mm, yellow or orange-yellow. 
Disc corolla tube and throat 12—13mm; lobes 5—6mm. 


2b. T. patula L. 

Plants less vigorous (?to 70cm). Leaves 3—8cm, leaflets 3—6 pairs, lateral ones 
1-2 x 0.2-0.Scm. Peduncles more slender, with leaves obsolete, to 15cm less 
swollen above, 2.5—5mm diameter at apex. Involucres 7—12mm diameter; phyl- 
laries 2-S5mm across. Ray corolla tube 8—9mm; ligule 10-13 x 10—11mm, 
yellow, orange or deeper red. Disc corolla tube and throat 9-10mm; lobes 
3—4.5mm. 


95. GAILLARDIA Fougeroux 


Annual, sometimes woody at base. Leaves simple, alternate, sessile, entire. 
Capitula radiate, paleate, solitary on long peduncles. Involucre hemispherical: 
phyllaries 2—3-seriate, reflexed in fruit. Receptacle convex, alveolate, with subu- 
late stramineous scales. Ray flowers neuter: ligules 3—4-toothed, red, tipped with 
yellow or orange. Disc flowers bisexual; corolla tubular-campanulate, blackish- 
purple above, 5-toothed, teeth long acuminate, prominently ciliate: style 
branches hairy. Achenes obpyramidal, covered with stiff hairs on lower half. 
Pappus of 5 ovate-quadrate scales with long awns, strongly spreading in fruit. 
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1. G. pulchella Fougeroux 

Stems 30—60cm, puberulous. Leaves oblanceolate, 3.5-8 x 0.5-1.5cm, + 
acute, apiculate, attenuate at base, pubescent on both surfaces. Peduncles 
§-15cm. Involucres 15—20mm across; phyllaries narrowly lanceolate, c 13. x 
2mm, acuminate. Receptacle scales c 3mm. Ray flowers 6-10, ligules obovate- 
oblong, 12-20 x 12-15mm. Disc corollas 7.5mm including teeth 3.5mm. 
Achenes 2mm, long brownish hirsute below; pappus scales c 1.1mm at anthesis 
with awns to 2.5mm. 

Bhutan: C — Tashigang district (Tashigang). Cultivated in garden, 1350m. 
June. 

Native of N America. 


HELIANTHEAE 


96. ZINNIA L. 


Annuals; stems erect, branched. Scattered glands on leaves, palea tips and 
corolla lobes. Leaves entire, opposite, sessile. Capitula hemispherical or cam- 
panulate, solitary, radiate; peduncles dilated and fistulose above. Involucre 
imbricate, several-seriate: phyllaries obovate, rounded above. Receptacle 
convex, paleae folded, enclosing ovary, persistent. Ray flowers 1-seriate, female; 
ligules + sessile, white to red or purple, persistent on achenes. Disc flowers 
bisexual; corollas tubular-campanulate, 5-toothed. tube obsolete, throat dilated 
near base, narrowly cylindric above, teeth oblong-spathulate, densely velvety or 
pubescent within; style branches flattened, acuminate at apex. Ray achenes 3- 
angled, disc achenes laterally compressed. Pappus absent or a solitary awn. 


1. Capitula hemispherical; disc corolla teeth velvety within; paleae fimbriate 


at apex; disc achenes awnless ................cc cece cece cece cence es 1. Z. elegans 
+ Capitula campanulate: disc corolla teeth pubescent within; paleae short 
ciliate at apex: disc achenes with a single long awn......... 2. Z. peruviana 


1. Z. elegans Jacquin 
Plant to 1m: stems spreading pilose to appressed puberulous. Leaves lanceo- 
late or ovate, 6-12 x 2.5-7cem, acute, base truncate or cordate, scabridulous. 
Capitula hemispherical; involucre |—2.5cm diameter: phyllaries 4-10 x 3-6mm, 
most rounded and dark-margined at apex. Paleae up to 15mm, fimbriate at 
apex. Ray flowers 8-20: ligules narrowly obovate to oblanceolate, usually red. 
sometimes white to pink or purple. 20-35 x 7-12mm. Disc corollas 7-8mm. 
Ray achenes c 9 x 4mm: disc achenes 8.5 x 4mm, acutely angled at inner apex. 
Bhutan: S — Gaylegphug district (Gaylegphug: cultivated), C - Thimphu 
district (Paro), Punakha district (Punakha). Cultivated in gardens and some- 
times escaping, 300—-2370m. May—October. 
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Native of Mexico. Double forms with all disc flowers ligulate are also culti- 
vated in our area. 


2. Z. peruviana (L.) L.; Z. multiflora L., Z. pauciflora L. 

Similar to Z. elegans but leaves 2-4 x 0.7—1.5(—3)cm, acute or obtuse; 
capitula campanulate; involucre (5—)8—15mm diameter; paleae short ciliate at 
apex; ligules sometimes broader, 12-15 x 7—l0mm; disc corollas 6mm; disc 
achenes 6—8mm with awn 5—6mm on inner apex. 

Bhutan: locality not known (Gould collection). 

Native to the Americas, now widely cultivated and naturalised. 


97. ACMELLA Richard 


Annual or perennial herbs. Stems 1—several from base, erect or decumbent. 
Leaves ovate or elliptic, opposite, petiolate. Capitula solitary or few on axillary 
or terminal peduncles, sometimes corymbose, radiate or discoid, paleate. 
Involucres 1—2-seriate; phyllaries narrowly ovate. Receptacles conical to elong- 
ate, paleae enfolding achenes. Ray flowers few or absent, female; ligules slightly 
longer than phyllaries, yellow or orange. Disc flowers bisexual; corollas yellow, 
tubular-campanulate, 4—5-lobed; style branches obtuse. Achenes obovoid, com- 
pressed, sometimes with pale ciliate border (cilia non-scabrid), disc achenes 
oblique; pappus absent or of 2 weak scabridulous bristles. 


1. Involucre + l|-seriate with c 6 phyllaries; capitula radiate .. 1. A. uliginosa 


+ Involucre 2-seriate with c 10-15 phyllaries; capitula discoid ............... 2 
2. Achenes completely eciliate and epappose ...................0005. 2. A. calva 
+  <Achenes strongly ciliate; weak pappus bristles present, though difficult to 

CMSHUPUISN TOM CMa <'5:4:55 conta sstaeeesauees eee nee 3. A. paniculata 


1. A. uliginosa (Schwartz) Cassini; Spilanthes iabadicensis A.H. Moore. Dz: 
Heydonam (272). Fig. 135d-e. 

Plant erect or decumbent, 5-30cm; stems + glabrous or sparsely pilose at 
nodes. Leaves 12—75 x 5S—25mm, acute or subobtuse, attenuate at base, suben- 
tire or serrate, subglabrous or sparsely pubescent on both surfaces; petiole 
3-15mm. Capitula 3-5mm diameter (excluding ligules). Involucre usually with 
1 outer and c 5 inner phyllaries; phyllaries 1.8-2.5mm, glabrous. Ray corolla 
tubes c 0.9mm; ligules obovate, c 1.6 x 1.3mm, truncate, shallowly 3-dentate. 
Disc corollas c 1.2mm, 4-merous. Paleae c 2.5mm. Achenes with pale weakly 
ciliate border, 1.2-1.5 x 0.6-0.7mm excluding cilia; pappus bristles c 0.4mm 
or absent. 

Bhutan: S — Phuntsholing district (Toribar, Torsa River), Gaylegphug district 
(Sham Khara). C — Tongsa district (Langtel, Shemgang), Mongar district 
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(Challi); Darjeeling: Badamtam, Darjeeling—Kurseong. Roadsides and cultivated 
ground, particulary flooded terraces, 200-2000m. February—August. 

Also reported from Samchi, Chhukha, Samdrup Jongkhar, Thimphu and 
Punakha administrative districts (272). Discoid forms occur outside our area. 


2. A. ealva (DC.) Jansen; Spilanthes acmella L. var. calva (DC.) Hook.f. Nep: 
Jang jurbi, Osilijat. Fig. 135f. 

Similar to A. uliginosa but capitula discoid, 5—8mm diameter; involucre 2- 
seriate with c 5 phyllaries in each whorl; phyllaries c 4mm; paleae c 3.5mm: 
corollas c 2mm, 5-merous; achenes without pale border or cilia, c 2 x 0.7—I1mm; 
pappus absent. 

Darjeeling: Farseng, Labha, Rongsong, Ryang Chhu, Darjeeling etc.; Sikkim: 
Gezing, Rhenok. Weedy situations, 600—2000m. February—December. 

Leaves edible. 


3. A. paniculata (DC.) Jansen; Spilanthes acmella L. var. paniculata (DC.) 
Hook.f. Fig. 135g. 

Similar to A. uliginosa and A. calva but capitula discoid, 7-9mm diameter. 
rather many in terminal, corymbose panicles; involucres 2-seriate with c 7-8 
phyllaries in each whorl; phyllaries 3-4.5mm; paleae c 3.5mm: corollas c 2mm, 
4- and 5-lobed in same head; achenes with pale strongly ciliate border, c 2.4 x 
1-1.2mm; pappus bristles present, to 0.8mm, often not exceeding cilia but 
scabridulous. 

Darjeeling/Sikkim: unlocalised (Hooker collection): W Bengal Duars: Chel 
(175). November-—February. 


98. WEDELIA Jacquin 


Perennial herbs or weak shrubs. Leaves simple, opposite, shallowly serrate, 
3-veined from near base, petiolate. Capitula pedunculate, 1-4 together from 
upper nodes, radiate, paleate. Phyllaries few, foliaceous, (1—)2-seriate. Paleae 
lanceolate, enfolding disc flowers below. Corollas yellow. Ray flowers 3-10, 
female. Disc flowers bisexual: corollas tubular-campanulate, 5-toothed: style 
branches linear, acuminate. Achenes oblong to obcuneate, compressed or 4- 
angular, glabrous below, pilose above, smooth or tuberculate. Pappus a denticu- 
late coronna, sometimes with 1—2 short awns, sometimes + absent. 


1. W. montana (Blume) Boerlage: W. wallichii Lessing, Wollastonia montana 
(Blume) DC. Fig. 135h-1. 

Perennial herb, usually erect, 20—80cm; stems slender, stiffly pilose at least at 
nodes. Leaves ovate, 2-10 x 1—Scm, acute or acuminate, rounded and some- 
times briefly attenuate at base. pilose on both surfaces: petioles to 1(-I. 5)cm. 
Peduncles up to 6cm in fruit. Phyllaries elliptic, 4.5-7mm, pilose: 0-2 outer 
ones, 5 inner ones. Paleae 4.5—5.5mm, acuminate. Ray flowers (3-—)5, opposite 
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inner phyllaries; corolla tube 1.7mm, ligule oblong, 4(-5.5) x 2.5—3.2mm. Disc 
flowers 4—4.3mm: anthers black. Achenes obovoid, 3—3.5 x 2-2.5mm, contrac- 
ted at apex, smooth; pappus very reduced. 

Bhutan: S — Phuntsholing district (near Phuntsholing), unlocalised (Griffith 
Bhutan collection); Darjeeling: Kurseong, Tanglu (101), Rambi Chhu, terai etc.: 
Sikkim: Linchyam. 300—1200(—3100)m. May—December. 

Two varieties have been recognised in our area: var. wallichii (Lessing) 
Koyama with short appressed hairs, and var. pilosa Koyama with long crisped 
hairs on peduncles, petioles and both leaf faces (365), though these hair-types 
sometimes intergrade on our material. The record of Wollastonia biflora (L.) 
DC. [Wedelia biflora (L.) DC.] from Rani Camp, Gaylegphug district, Bhutan, 
1650m (117) may refer to this species. Wollastonia biflora is a coastal species 
differing by its obcuneate, abruptly truncate achenes and often by its more 
numerous longer ligules and longer, woody, straggling stems. 


99. ELEUTHERANTHERA Bosc 


Erect or suberect aromatic annual; stem branched. Leaves opposite, ovate to 
ovate-lanceolate, 3-veined, petiolate, obtuse to acute, + attenuate at base, 
crenate to serrate. Capitula subsessile, 1—4 together in leafy or bracteate, short- 
stalked, axillary cymes, discoid, paleate. Involucre campanulate; phyllaries 
5(-10), 1—2-seriate, unequal in length; paleae membranous, sheathing flowers. 
Flowers c 6-9, inner often male. Corollas yellow, narrowly infundibular. 
Achenes obovoid, obscurely to distinctly 4-angled, tuberculate especially along 
angles, subglabrous to puberulous; pappus a ciliate crown or cup, sometimes 
with 2-3 bristles. 


1. E. ruderalis (Swartz) Schultes Bipontinus 

Plant to 70cm; stem sparsely pubescent. Leaves 30-90 x 15—40mm, appressed 
white hispidulous on both faces; petiole to 20mm. Involucres c 2mm diameter 
at anthesis; phyllaries 6-9 x 3-5mm, hispid; palea lanceolate, 4-5mm, long 
pilose at apex. Corollas 2.5-4mm, teeth pilose within. Achenes 3—4mm. 

Sikkim: Baluwakhani (408). Weed, 1700m. 

Native to tropical America. Widely naturalised in Old World, mostly in 
tropics. None seen from our area, most details from Sri Lankan specimens. 


100. SYNEDRELLA Gaertner 


Usually annual herb, rarely persisting overwinter, appressed pilose; stems + 
erect. Leaves simple, opposite. Capitula sessile or on short peduncles, 1-4 
together from upper leaf axils, radiate, paleate. Involucres obovoid; phyllaries 
few, in 2—3 series, subequal, outer pair leafy, inner ones membranous. Receptacle 
convex, paleae flat. Flowers few. Corollas yellow. Ray flowers in 2 series, female: 
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ligules short, 2~3-toothed. Disc flowers bisexual; corolla tubular-campanulate, 
4-lobed; style branches linear with long filiform appendages. Ray achenes oblan- 
ceolate, dorsally compressed, blackish with pale, narrow, thick wing with 5 
upwardly pointing sharp appendages on each side; disc achenes narrowly oblan- 
ceolate, compressed, unwinged; pappus of 2 stiff awns. 


1, S. nodiflora (L.) Gaertner. Nep: Jamjobi. Fig. 135j-k. 

Plant 30—60cm. Leaves ovate, 3.5~-8.5 x 1-—Scm, acute, rounded or attenuate 
at base, margins shallowly serrate, more densely pilose beneath; petioles 0-3cm. 
Capitula c 4mm diameter above; phyllaries ovate-elliptic, outer pair 7-9mm. 
inner ones S—6mm. Paleae + elliptic, narrow, 56mm. Ray flowers c 6; corolla 
tube 2~3mm; ligules oblong, c 2 x Imm. Disc corollas 3-3.5mm. Ray achenes, 
3.5-4.5 x 1.5-2mm, pappus awns |.5—2mm; disc achenes c 4mm, hispidulous 
above or tuberculate, pappus awns 2.5—4.5mm. 

Bhutan: S — Samchi district (Samchi), Phuntsholing district (Phuntsholing, 
Toribar), Gaylegphug district (Gaylephug), Deothang district (Samdrup 
Jongkar); Darjeeling: Kumai, Kurseong—Balasan (97a), Ryan Chhu; Sikkim: 
Gangtok (69). Roadsides, forest, fallows, field margins. 250-600m. June— 
September (—March). 


101. TITHONIA Jussieu 


Annuals or herbaceous perennials. Leaves simple or palmately 3—5-lobed, 
alternate or sometimes opposite at base, subentire to serrate. Capitula mostly 
solitary on thick hollow peduncles, radiate, paleate. Involucres campanulate, 
(2-)3—4-seriate; phyllaries thickened and striate below. Receptacle convex, 
paleae concave, enfolding achenes. Ray flowers neuter: ligule conspicuous. Disc 
flowers bisexual; corolla tubular-campanulate, 5-lobed: style branches linear- 
lanceolate. Achenes oblong, subcompressed, weakly 4-angled: pappus 1—few 
awns with shorter scales between. 


lL ‘Perennial: hpules:45—70mmM sive oes: eeiasscenssreengereiera ite 1. T. diversifolia 
+ -Annual; ligules 20=30MMi.s 2s ecnceheestenasssesesniies tar eng 2. T. rotundifolia 


1. T. diversifolia (Hemsley) A. Gray 
Perennial herb c 2—3m, sometimes forming thickets: stems grey tomentose at 
first. Leaves simple and ovate or 3—5-lobed, usually short hispid above and 
araneous-puberulous below; blade 5-30 x 5—20cm, attenuate at base. some- 
times with subcordate lateral lobes, subentire to crenate-serrate, segments acum1- 
nate, often broadly panduriform: petiole up to 6cm with rounded deciduous 
auricles. Peduncles 10—15cm, glabrous. Phyllaries (3-)4-seriate, ovate to oblong. 
obtuse or acute, glabrous; outer ones much reduced, + herbaceous. 3-10 x 
2-6mm: inner ones 12-20 x 4—10mm, subscarious. Disc ¢ 30mm; paleae 10-13 
x 2-4mm, acuminate. Ray flowers 10-15, ligules linear-elliptic, yellow. 45-70 
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x 10(-15)mm. Disc corollas yellow, 9mm. Achenes blackish, 5—8mm, brown 
puberulous; pappus dark brown, awns to 6mm, scales 2—3mm. 

Darjeeling: Kurseong—Pankhabari, Manjitar, Rakti (97a) etc. Scrub on river 
bank, open slopes, 350—1200m. November—December (97a). 

Native of tropical America, now a widespread weed. Only fruiting specimens 
seen from our area. 


2. T. rotundifolia (Miller) Blake 

Similar to 7. diversifolia but annual, c 1.2m; peduncle above and involucre 
pubescent (in our specimens); phyllaries (2—)3-seriate, broadly lanceolate, 15-20 
x 4.5-6mm, + acuminate, outer rows not reduced and distinctly herbaceous 
above; ray flowers c 10, ligules oblong-obovate, orange or yellow, 20-30 x 
6—15mm; disc flowers 8mm. 

Bhutan: S -— Samchi district (Samchi (117)), Phuntsholing district 
(Phuntsholing). Cultivated, 250-300m. December—February. 

Native of tropical America. 


102. HELIANTHUS L. 


Erect, coarse annual or perennial herbs. Leaves simple, opposite or alternate, 
petiolate. Capitula large, solitary or corymbose, radiate, paleate; peduncles pith- 
filled. Involucres hemispherical or depressed, several-seriate; phyllaries her- 
baceous, imbricate. Receptacle flat to conic. Ray flowers neuter; ligules yellow. 
Disc flowers bisexual; corolla tubular-campanulate, 5-toothed, teeth yellow; 
style branches flattened, acuminate. Achenes obovoid, + compressed or 4- 
angled. Pappus of 2 lanceolate scales, sometimes with smaller ones between 
them, deciduous. 


1. H. annuus L. Eng: Sunflower. 

Hispid annual, stems |—-3m, + unbranched. Leaves ovate, 10-40 x 5-—35cm, 
acuminate, usually cordate, serrate, only lowest ones opposite; petiole up to 
15cm. Capitula solitary or few in open corymb; phyllaries 3-seriate, ovate, long 
acuminate, spreading much wider than disc. Disc 3—6cm diameter at flowering 
time, brown; paleae lanceolate, 9-13mm, 3-toothed, centre tooth elongate, 





Fic. 135. Compositae: Heliantheae. a, Acanthospermum hispidum: disseminule (x 4). b, Xanthium 
indicum: disseminule (x 2). c, Parthentum hysterophorus: disseminule (x 8). d-e, Acmella 
uliginosa. achenes of two individuals (x 14). f, Acmella calva: achene (x 14). g, Acmella 
paniculata. achene (x 10). h-i, Wedelia montana: h, achene (x 8); i, capitulum (x 3). j-k, 
Synedrella nodiflora (x 8): j, ray achene; k, disc achene. I-m, Galinsoga ciliata (x 14): 1, ray 
achene: m, disc achene. n—o, Galinsoga parviflora (x 14): n, ray achene: 0, disc achene. p, 
Eclipta prostrata. achene (x 10). q, Tridax procumbens: achene (x 6). tr. Glossocardia bidens: 
achene (x 4). s, Bidens pilosa: achene (x 4). t, Bidens tripartita: achene (x 4). u., Cosmos 
sulphureus: achene (x 4). Drawn by Margaret Tebbs. 
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herbaceous. Ray flowers c 20-35, corolla tube 2—3mm, ligule 45-60 x 
16-20mm. Disc corollas 6-9mm. Achenes at flowering time c 6mm, pubescent: 
longer pappus scales 2-4mm. Mature achenes c 12 x 7mm, + glabrous, 
variously coloured. 

Bhutan: C — Thimphu district (Thimphu), Tongsa district (Shemgang). 
Cultivated in gardens, 1980—-2370m. June—September. 

Only two specimens seen, other cultivated forms may differ considerably in 
dimensions. Genus native to N America. H. grosseserratus Martens has been 
reported to occur around Kurseong, Darjeeling (95). It is a perennial species 
with tuberous roots and lanceolate leaves. 


103. GALINSOGA Ruiz & Pavon 


Annuals. Stems erect or spreading. Leaves simple, opposite, 3-veined at base. 
Capitula radiate, paleate, in cymose clusters, peduncles slender. Involucre 2- 
seriate, hemispherical. Phyllaries herbaceous, outer ones 1-3, shorter, empty, 
inner ones 5, opposite a ray flower. Receptacle conical. Paleae flat, dimorphic, 
sometimes 2—3 outer ones connate at base with a single phyllary, enclosing the 
ray flower and dispersing as one unit with the achene, inner ones often trifid. 
Ray flowers female; corolla tube spreading-pilose; ligules obovate-quadrate, 
white, 3-lobed. Disc flowers bisexual; corolla weakly tubular campanulate, 5- 
lobed, yellow; style branches linear, flattened, acute. Achenes obconical, black- 
ish; ray achenes flattened, pappus reduced; disc achenes angular; pappus of c 
15-20 fimbriate lanceolate scales. 

New World species, our plants 2 weed species now widespread throughout 
tropical and temperate countries. Parker (272) reports them to be among the 
commonest dry-land weeds in Bhutan above !1000m and records the following 
local names: Dz: Jagouma, Jagasuju; Nep: Udasoy; Sha: Yurunpa. 


1. Hairs of peduncles eglandular, c 0.2mm; inner paleae usually trifid; ray 


pappus much reduced, scales bristle-like, c 0.4mm.......... 1. G. parviflora 
+ Hairs of peduncles glandular and eglandular, c 0.5mm; inner paleae usually 
entire; ray pappus little reduced, scales c Imm .................. 2. G. ciliata 


1. G. parviflora Cavanilles. Dz: Jaga ima. Fig. 135n—o, Fig. 136a. 

Plant 10—60cm, stems pubescent above. Leaves ovate-lanceolate, (1.5—)2.5-6 
x (1-)1.5—4cm, acute or acuminate, rounded or attenuate at base, shallowly 
serrate-crenate, ciliate and sparsely pilose on both surfaces, with petiole up to 
lcm or upper ones subsessile. Peduncles short pubescent, eglandular (in our 
area). Outer phyllaries 2—3, inner ones 3.5—4mm, ovate. Outer paleae oblong- 
elliptic, 3.5-4mm; inner paleae oblanceolate, 2-3mm, free, trifid. Ligules c 1.5 
x 1.5mm. Disc corollas c 1.4mm. Ray achenes 2mm, pappus of weak bristles 
c 0.4mm; disc achenes 1.5mm, pappus scales 1—1.8mm with undivided part 
obtuse or attenuate. 
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Bhutan: S — Samchi (117) and Chukka districts, C - Thimphu, Punakha, 
Tongsa and Tashigang (117) districts; Darjeeling: Darjeeling, Kurseong (97a), 
Rakhti (97a) etc.; Sikkim: Pemayangtse-Rathong Chhu (69); Chumbi: unlocal- 
ised (Bell collection). On waste places and cultivated ground, 900-2450m. 
March-December. 


2. G. ciliata (Rafinesque) Blake. Fig. 135l—m. 

Very similar to G. parviflora, differing in our area by hairs of peduncles longer 
(c 0.5mm), some bearing capitate glands; outer phyllaries !~2, caducous: inner 
paleae usually entire; scales of ray pappus similar to those of disc, though a 
little shorter (c 1mm) and fewer; undivided part of disc pappus scales always 
attenuate. 

Darjeeling: Darjeeling; Sikkim: Gangtok. Roadsides, 1800—2200m. July. 

Probably a recent introduction to our area, only two collections from 1992 
were seen. G. ciliata is applied to a widely introduced weedy taxon that originated 
in the Americas, where it is doubtfully separable from the prior described G. 
quadriradiata Ruiz & Pavon. 


104. TRIDAX L. 


Perennial. Stems decumbent, often rooting at nodes. Leaves simple, opposite, 
sometimes weakly 3-lobed. Capitula solitary on long peduncles, radiate, paleate. 
Involucres broadly campanulate, 2—3-seriate; outer phyllaries few, herbaceous, 
inner scarious. Receptacle shortly conical, paleae persistent, membranous. Ray 
flowers c 5, female. Disc flowers bisexual, tubular-campanulate: corolla 5- 
toothed: style branches slender, flattened, appendages subulate. Achenes nar- 
rowly obconic, blackish, pilose; pappus of c 18—20 unequal plumose bristles. + 
alternately longer and shorter. 


1. T. procumbens L. Fig. 135q. 

Plant 15—30cm; stems spreading pubescent. Leaves ovate or lanceolate, 2—5 
x 1-2cm, acute, cuneate at base, coarsely serrate, hirsute on both surfaces. 
often scabrous to touch; petioles to lcm. Peduncles 5—18cm: involucres S-6mm 
diameter; outer phyllaries ovate to obovate, c 5mm, acuminate, herbaceous, 
hirsute: inner phyllaries oblong, c 7.5mm. Paleae narrow oblong-lanceolate, 
7.5-9mm. Ray flower corolla tubes 3--3.5mm. pilose; ligules yellowish-white. 
oblong, 3-4.5 x 3-3.5mm, 2-3-lobed. Disc corollas 5-7mm. partly pubescent. 
Achenes 2—2.5mm: longest pappus bristles subequal to tube of ray flower and 
whole disc flower. 

Bhutan: C — Tashigang district (Rolong. Tashigang): Darjeeling: Mahaldiram. 
Rishap, Tindharia etc.: Sikkim: Gangtok. Roadsides, open rocky soil. tea gard- 
ens, 250-1750m. March—December. 

Native of C America, now a widespread weed of warmer countries. 
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105. ACANTHOSPERMUM Schrank 


Dichotomously branched annual with + soft spreading hairs. Leaves simple, 
opposite, sessile. Capitula small, solitary in forks of branches, subsessile (short 
pedunculate in fruit), radiate, paleate. Involucre 2-seriate, broadly campanulate: 
outer phyllaries 5, foliaceous, inner ones each enveloping the ovary of a ray 
flower, forming disseminules. Receptacle small, convex, paleae membranous. 
Corollas yellow. Ray flowers 6—9, female; corolla tube obsolete; ligule small, 
2-3-toothed. Disc flowers male; corolla tubular-campanulate, 5-toothed; style 
undivided, clavate. Disseminules cuneate, + laterally compressed, echinate and 
minutely glandular, prickles straight or hooked with pair at apex much longer 
and divergent; pappus absent. 


1. A. hispidum DC. Eng: Starbur (272). Fig. 135a. 

Plant erect, 20-—S0cm; stems glabrescent below. Leaves obovate, 2—8(-12.5) 
x 0.8-3(-8)cm, obtuse or subacute, cuneate at base, shallowly serrate, hairy 
on both surfaces and minutely subsessile-glandular beneath. Involucre 4-S5mm 
diameter at flowering time. Outer phyllaries elliptic-ovate, 4-5 x c 1.7mm; 
paleae + obcuneate, 1.5mm. Ray flower corollas 1.3—1.7mm, ligule + oblong. 
Disc flower corollas 1.5-2mm. Disseminule body 4—5mm, smaller spines c 
1.2mm, apical spines 3—4mm. 

Bhutan: C — Punakha district (near Punakha Dzong, Wangdi Phodrang); also 
reported from Mongar and Tashigang administrative districts (272). Occasional 
weed, mostly of dry-land crops, up to 1500m. July-September. 

Of New World origin, now a widespread weed of warmer countries. 


106. SIGESBECKIA L. 


Annual, stems erect. Leaves simple, opposite, 3-veined above base, toothed, 
petiolate. Capitula in lax axillary or terminal cymes, radiate. Involucres cam- 
panulate, 2-seriate, herbaceous; outer phyllaries spreading, densely glandular- 
pilose; inner much smaller, concave, enfolding outer achenes, strongly glandular- 
pubescent. Receptacle convex, paleae concave, membranous, enfolding achenes. 
Corollas yellow. Ray flowers female, |-seriate; ligule short. Disc flowers bisexual, 
tubular-campanulate; corolla 5-toothed; style branches short, flattened, obtuse. 
Achenes obovoid, 4-angular, curved, rounded at apex, dark brown or blackish, 
glabrous; pappus absent. 





Fic. 136. Compositae: Heliantheae. a. Galinsoga parviflora: habit (x *). b-d. Sigesheckia 
orientalis: b, capitulum (x 2): c, ray flower (x 6): d, disc flower (x 6). e-g, Bidens pilosa: €, 
habit (x 4%): f, ray flower (x 6): g, disc flower (x 6). Drawn by Margaret Tebbs. 
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1. S. orientalis L. Fig. 136b-—d. 

Stems up to 1.S5cm, purplish, spreading whitish pubescent. Leaves ovate- 
triangular, 6-15 x 3-l10cm, acuminate, long attenuate at base, variously 
toothed, usually with (1—)2(—3) pairs of larger lateral teeth or lobes, pubescent 
on both surfaces. Capitulum, excluding outer phyllaries, 5mm diameter. Outer 
phyllaries oblanceolate, 8-10 x 1-—1.5mm; inner phyllaries oblong, 4-5 x 
1.5mm. Ray flowers 5; corolla tube |!mm; ligule 1.5 x Imm. Disc flowers c 12: 
corolla c 1.75mm. Paleae 4—4.5mm, pubescent, sometimes persistent around 
achenes. Achenes 3—4mm. 

Bhutan: S — Samchi (117), Phuntsholing (117), Chukka and Gaylegphug 
(117) districts, C — Thimphu, Punakha (71) and Tashigang (117) districts; 
Darjeeling: Darjeeling, Rakti bank, Kurseong (97a) etc.; Sikkim: Lachung, 
Rathang-Yoksam, Gangtok (69) etc.; Chumbi: Chumbi: W Bengal Duars: 
Jalpaiguri district (174). Wasteground near habitations, roadsides and weed of 
cultivation, 300—2450m. March—December. 

Widely distributed in warmer countries and variously divided into infraspecific 
taxa or separate species. Specimens with regularly denticulate leaf margins and 
small lateral lobules from Darjeeling, Sikkim and Chumbi have been determined 
as S. iberica Willdenow by D.L. Schulz, a specimen from Rakti bank with 
shallowly crenate leaf margins without lateral lobes as typical S. orientalis, and 
specimens from Chukka and Thimphu districts with coarsely serrate-dentate 
leaf margins and larger lateral lobes as a new unpublished subspecies of S. 
orientalis. 


107. ENYDRA Loureiro 


Perennial aquatic or marsh herbs. Stems rooting at nodes. Leaves simple, 
opposite, subsessile. Capitula solitary, terminal but soon overtopped, sessile, 
semi-globose, radiate, paleate. Involucre 2-seriate; phyllaries 4, large, leafy, in 
opposite pairs, 2 outer larger, broadly ovate, partly enclosing capitulum, inner 
+ oblong. Receptacle convex, paleae enveloping flowers. Corollas white with 
pink tips. Ray flowers many-seriate, female; ligule small, shorter than corolla 
tube, deeply 3(—4)-lobed. Disc flowers fewer, bisexual or inner ones male; corolla 
tubular-campanulate, S-toothed; style branches linear, acute. Achenes oblong- 
obovate, compressed, enclosed by palea; pappus absent. 


1. E. fluctuans Loureiro; Enhydra fluctuans in error 

Stems 10—100cm, erect or decumbent, glabrous or sparsely pubescent. Leaves 
oblong, 2-7 x 0.5—Icm, obtuse or acute, base abruptly narrowed, margins with 
few shallow teeth, glabrous or sparsely hairy on both sides, punctate beneath. 
Capitula 5~9mm diameter. Outer phyllaries 10-15 x 5—-9mm, obtuse, + glabr- 
ous. Paleae 3-4mm, minutely ciliate at apex, thickening and hardening after 
flowering. Ray corollas 2—2.5mm; disc corollas c 3.5mm. Achenes blackish, 
glabrous, 2-3 x 0.5mm. 
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Darjeeling: Siliguri, W Bengal Duars: Jalpaiguri district (174). Water plant. 
January. 

Also reported from Sikkim without locality (343). Most details above from 
specimens collected in NE India outside our area. 


108. GUIZOTIA Cassini 


Erect annual. Leaves simple, opposite, lanceolate, sessile. Capitula rather few 
in open leafy terminal corymb, broadly campanulate, radiate, paleate; involucre 
|-seriate; phyllaries 5, leafy, ovate, entire. Corollas yellow with long white hairs 
at base, lower ones reflexed over achene. Ray flowers few, female; ligule broad. 
3-toothed. Disc flowers bisexual; corolla tubular-campanulate, 5-lobed: style 
branches linear with ovate appendages. Achenes oblanceolate; ray achenes 3- 
angled; disc achenes 4-angled; pappus absent. 


1. G. abyssinica (L.f.) Cassini 

Plant 0.6—2m; stems sparsely pubescent at least above. Leaves 6-11 x 1—4cm, 
acute, base rounded or truncate, subentire to prominently serrate, subglabrous 
to sparsely pubescent on both surfaces. Involucre 7—10mm diameter; phyllaries 
7-10 x 4—-5.5mm, obtuse, subglabrous. Paleae narrowly obovate, 7-9 x 3mm, 
obtuse. Ray flowers 6-8; ligules c 15 x 7mm. Disc corollas 4.5mm. Achenes 
black, 4mm, glossy. 

Bhutan: S — Samchi district (117): Darjeeling: Great Rangit, tera1. 300m. 
April, December. 

Cultivated and sometimes escaping. Seeds yield an edible oil. 


109. COREOPSIS L. 


Erect glabrous annual herb. Leaves opposite, 1—2-pinnate. Capitula in lax 
cymose panicles, radiate, paleate. Involucre broadly hemispherical, 3-seriate: 
phyllaries + herbaceous with scarious margins, inner whorl much larger. 
Receptacle convex: paleae linear, scarious, concealed at anthesis. Ray flowers 
l-seriate, neuter: corolla tube obsolete: ligules conspicuous, obovate, yellow in 
upper half, dark crimson below. Disc flowers bisexual; corolla tubular- 
campanulate, reddish-purple, 4-toothed; style branches linear, slightly broad- 
ened above, + conical. Achenes ellipsoid. dorsally compressed: pappus absent. 


1. C. tinctoria Nuttall 

Plants to Im. Leaves 7—15cm, with up to 4 pairs of linear-elliptic leaflets: 
leaflets 2-6 x 0.2cm, acuminate, attenuate at base, lower ones divided into 3 
similar leaflets. Peduncles slender, 4-10cm: involucres c 7mm diameter, outer 
phyllaries c 10, lanceolate or ovate, c 2mm, inner phyllaries c 8, ovate, ¢ 535°X 
2.5mm, brownish. Paleae c 4mm. Ray flowers c 8: corolla tube 0.5mm; ligules 
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c ll x 8mm, shallowly 3-lobed. Disc corollas 2.5—4.2mm,; anthers strongly 
exserted, dark coloured. Achenes 2.4 x 0.8mm, brownish (?black when mature), 
glabrous. 
Bhutan: S — Phuntsholing district. Cultivated in garden, 230m. October. 
Native of southern USA. Elsewhere achenes may be broadly winged or 
papillose. 


110. DAHLIA Cavanilles 


Herbaceous perennial or coarse subshrub; roots tuberous; stems erect, glabr- 
ous. Leaves simple to 3-pinnate, opposite. Capitula radiate, paleate, solitary to 
paniculate. Involucres 2-seriate, outer phyllaries reflexed in flower, herbaceous, 
inner ones erect, membranous. Paleae scarious, resembling inner phyllaries. Ray 
flowers neuter; ligules conspicuous, white to rose purple or yellow to scarlet. 
Disc flowers bisexual; corolla tubular-campanulate, 5-toothed, yellow, teeth 
sometimes red; style branches linear, acuminate. Achenes oblanceolate or almost 
linear, compressed; pappus obsolete. 


1. Herbaceous perennial; leaves simple to 2-pinnate .......... 1. D. x pinnata 
+ Suffrutescent with stems becoming woody and often persisting overwinter; 
IGAVES 23 -PINN Ale vine vrs alaiieden cia nvaseeuhiwewenertesesaa 2. D. imperialis 


1. D. x pinnata Cavanilles; D. x variabilis (Willdenow) Desfontaines, D. x 
hortensis Guillaumin 

Herbaceous perennial, c 1-2m; stems glabrous. Leaves simple to |—2-pinnati- 
sect (to 2-pinnate) on same plant, 12—35cm, segments broadly ovate, 5-11 x 
2—5.5cm, acute, cuneate at base, coarsely serrate, glabrous above, sparsely 
pubescent beneath; terminal segment usually larger than lateral ones. Peduncles 
up to 30cm. Outer phyllaries ovate to obovate, 6-22 x 3-8mm, obtuse to 
acuminate; inner phyllaries ovate, 20-22 x 7—l3mm, obtuse. Ray flowers 
several-seriate; corolla tube 3.5mm; ligule obovate, c 40-45 x 25—30mm, yellow, 
orange or scarlet. Disc corollas 10mm. Sometimes disorganised flowers between 
disc and rays. Immature achenes oblanceolate, c 11 x 4mm, blackish; pappus 
of 2 minute ridges. 

Bhutan: C — Thimphu (Paro), Tongsa district (Shemgang). Cultivated in 
gardens, 1980—2370m. June—October. 

Hybrids originally grown in Mexico. Plants with purple ligules are found 
elsewhere in India. 


2. D. imperialis Ortgies 

Coarse subshrub, 2—6m; stems becoming woody and often persisting for more 
than one season. Leaves 2—3-pinnate, 50-100cm, puberulous; ultimate leaflets 
ovate-oblong, acute to acuminate, tapered to subcordate-truncate at base, ser- 
rate. Capitula numerous in a terminal panicle. Outer phyllaries obovate, obtuse 
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or acute, 6—1 5mm; inner phyllaries ovate (oblong-lanceolate), 15~25mm. Ligules 
white to rose purple, sometimes deep red at base, 35-60 x 15-38mm. Disc 
corollas yellow, 9-1lmm, tips sometimes red. Achenes linear-oblanceolate, 
13-17mm; pappus at anthesis of 2 minute ridges. 

Darjeeling: Darjeeling (218), Kurseong (97a). Cultivated in gardens and 
sometimes escaping, 1650-1850m. September-December. 

No specimens seen from our area. Details above from Mexican specimens 
and plant grown in Europe. 


111. COSMOS Cavanilles 


Erect annual herbs. Leaves opposite, pinnatisect to bipinnate. Capitula soli- 
tary on long peduncles, radiate, paleate. Involucre broadly campanulate, 2(—3)- 
seriate; phyllaries connate at base, outer series herbaceous, inner series scarious. 
Receptacle + flat; paleae concave. Ray flowers 1-seriate, ligulate, neuter. Disc 
flowers bisexual; corolla tubular-campanulate, 5-toothed, yellow: style branches 
elongate, thick above, acutely or acuminately appendaged. Achenes linear, 
tetragonous or subterete, narrowed into a beak above; pappus absent or of 2—3 
retrorsely barbed awns. 


1. Ligules white, rose or purplish-pink.......................06. 1. C. bipinnatus 
+ ALapnles: yellow Or Orange cc icacit ce esieg tan ramen detndentate 2. C. sulphureus 


1. C. bipinnatus Cavanilles 

Plant 0.5—1.5m, subglabrous to stiffly puberulous. Leaves bipinnate, 6-11! x 
3-6cm; segments narrowly linear, 5-30 x 1mm, acute or acuminate, attenuate 
at base; petioles dilated, 4-25mm. Involucres c 12mm across: phyllaries 2- 
seriate; outer ones c 8, with ovate base 4-6 x 3-4.5mm and linear appendage 
3-17mm; inner phyllaries ovate-oblong, 8-10 x 4—4.5mm. Paleae 8.5-10mm, 
very narrowly elliptic below, linear above, usually yellow. Ray flowers usually 
8, ligules obovate, up to 30 x 18mm, with broad shallow teeth at apex. white. 
rose or purplish-pink. Disc corollas c 5.5mm. Achene body 6—10mm: beak 
1-6mm; pappus awns absent or present, 1-2mm, apparently both conditions in 
same capitulum. 

Bhutan: C — Thimphu district (Simtokha, Taba, Paro); Darjeeling: Darjeeling 
(218). Grassy places. roadsides and cultivated ground, 2300-2400m. July- 
October. 

Native of southern N America. Also reported from Bumthang and Tashigang 
administrative districts, mainly above 2000m (272). Fruit not seen from our area. 


2. C. sulphureus Cavanilles. Fig. 135u. 

Plants 20-40cm, subglabrous. Leaves (1—)2-pinnatisect with 3—-4(—5) pairs of 
lateral segments, ovate or triangular in outline, 3-10 x 1.5-8cm, ultimate 
segments oblanceolate to narrowly lanceolate, apiculate: petioles 0.5—2.5cm. 
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Involucres 6—10m diameter, 2—3-seriate; outer phyllaries lanceolate, 5-8 x ¢ 
1.5mm, usually a row of 8 and | outside; inner phyllaries and paleae scarious, 
oblong-lanceolate, 8.5—-9.5mm. Ray flowers c 8; ligule obovate, orange or yellow- 
orange, 18-28 x 10-17mm, prominently 3-dentate. Disc corollas c 8mm. 
Achenes black, body 10mm, beak 6mm, retrorse hispid; pappus bristles 2, 
strongly divergent, 3-4mm, minutely retrorse barbed. 

Bhutan: S — Samchi district (Samchi), Phuntsholing district (Phuntsholing). 
Cultivated in parks and gardens, 250-500m. February—March. 

Native from Mexico to Brazil. Various specimens collected in India outside 
our area are much larger, more hirsute or remotely spinulose-ciliate on leaves 
and phyllaries. 


112. GLOSSOCARDIA Cassini 


Perennial herb, woody at base with slender tap-root, subglabrous. Leaves 
mostly basal, deeply pinnatisect, Krantz venation readily apparent (as green 
sheaths around all veins when held against light), petiolate; cauline leaves 
alternate. Capitula few on long peduncles, radiate, paleate. Phyllaries 1-2- 
seriate, + herbaceous; outer phyllaries 0—3; inner phyllaries c 8—10, subtending 
ray and disc flowers; paleae flat. Corollas yellow. Ray flowers female, few; 
corolla tube obsolete, ligule short, 3-toothed at apex. Disc flowers bisexual, few; 
corolla narrowly tubular campanulate, 4-toothed; style branches elongate, papil- 
late. Achenes equal, oblong, compressed, 3-ribbed on each face; pappus of 2 
divergent, retrorsely barbed awns. 


1. G. bidens (Retzius) Veldkamp; Glossogvne pinnatifida DC. Fig. 135r. 

Plant to 30cm; stems 1—several, + erect, almost leafless. Basal leaves c 3-8 
x 1.5-4cm; segments linear or linear-oblanceolate, sometimes with | (—2) lobes 
or teeth, acuminate; petioles to 4.5cm. Phyllaries + oblong-lanceolate, in fruit 
outer ones 2mm and inner ones 2.5mm, transitional to longer, narrower, subsca- 
rious paleae. Ray flowers 5-12, ligule obovate, purple-veined, c 3 x 2.5mm. 
Disc flowers 7-12, corollas c 3.5mm, including tube c 1.3mm. Achenes dark 
brown, 5—6.5mm, awns paler, to 2mm. 

Bhutan: C — Tashigang district (Dangme Chu). 900m. Fruiting in August. 

Only poor fruiting material seen from our area, most flower details taken 
from Indian specimens outside our area. 


113. BIDENS L. 


Erect annual herbs. Stems squarish, leafy. Leaves entire to partly tripinnatifid. 
Capitula 1—several, terminal or axillary, radiate or discoid, paleate. Involucres 
broadly campanulate, 2-seriate; phyllaries shortly connate at base, outer ones 
herbaceous, sometimes foliaceous; inner ones scarious; paleae similar, narrower. 


1618 


113. BIDENS 


Ray flowers neuter; corolla white or yellow. Disc flowers bisexual: corolla 
tubular-campanulate, 5-lobed, yellow; style branches linear with subulate villous 
appendages. Achenes obovoid or linear, 4-angled or compressed, sometimes 
dimorphic; pappus of 2-5 stiff retrorsely barbed awns. 


1. Leaves entire to trifoliolate or pinnate 2.0.0... 0.0. c ccc cccceceeceuveeees 2 
+ Leaves biternate or bipinnatisect .............. 000 cece cece ceccecceeeeeeeues 3 


2. Leaves entire to deeply divided into 3 or 5 segments: achenes narrowly 
ObOVATE- Ol ODCUMEALS 220. isis cede 2245.56 canbuateneteradact 1. B. tripartita 
+ Leaves trifoliolate or pinnate; achenes linear or linear-oblong.. 2. B. pilosa 


3. All primary leaflets usually pinnatisect or lower pair bipinnatifid 
3. B. bipinnata 
+ Lower lateral primary leaflets ternate: upper leaflets simple or some 1-2- 
WOOGU sc. nce moses ramen Aatnl ins iny tas bead eee ous hea neeh 4a 4. B. biternata 


1. B. tripartita L. Dz: Yedum (272). Fig. 135t. 

Plant 20—45(—70)cm; stems subglabrous. Leaves 5—13cm, usually deeply div- 
ided into 3 (sometimes pinnately in 5) lanceolate segments or sometimes mostly 
entire on depauperate plants, glabrous; segments subacute, shallowly serrate, 
terminal one much longer, 3-9 x 0.5—2.Scm:; petiole narrowly winged, 0.5—3cm. 
Capitula solitary or few, discoid, c 8mm across inner phyllaries. Outer phyllaries 
5-9, leafy, oblanceolate or spathulate,c 7-15 x 1.5—4mm, rounded to subacute, 
entire or toothed, cartilaginous-denticulate, glabrous: inner phyllaries ovate to 
oblong, 4.5-5 x 2-3.5mm, brownish. Corollas 3mm. Achenes monomorphic, 
narrowly obovoid or obcuneate, 6-8 x 1.5—2.5mm; pappus awns 2, 2—3.5mm: 
margins of achene often weakly retrorse barbed. 

Bhutan: C — Thimphu district (Papaisa, Paro. Chapcha), N - Upper Mo Chu 
district (Mo Chu). Open forest, wet sites including fields. 2150—2500m. 
August—October. 

Also reported from Chhukha and Wangdi administrative districts. mainly 
above 2000m (272). 

B. cernua L. has been collected at Tuna on the boundary of our area in 
Chumbi, at 4550m, flowering in August. It is similar to B. tripartita, but has 
simple linear-lanceolate. sessile leaves. fully developed ray flowers (corolla tube 
1.5mm, ligules obovate, entire, 7 x 3.5mm) and 3—4 pappus awns. 


2. B. pilosa L.: B. pilosa var. pilosa sensu F.B.1. p.p. Eng: Blackjack (272): Nep: 
Kuro (272). Fig. 135s, Fig. 136e-g. 

Plants 20-80cm: stems glabrous or sparsely pubescent. Leaves trifoliolate. 
rarely pinnate with up to 7 leaflets, subglabrous: leaflets ovate or elliptic, 1—8.5 
x 0.6-3.5ecm, acuminate, obtuse to attenuate at base. serrate. finely ciliate: 
petiole 1.5—5cm. reduced on inflorescence. Capitula radiate: involucres 3.5—7mm 
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diameter; outer phyllaries oblong-spathulate, 3-4 x 0.5-Imm, + herbaceous: 
inner phyllaries 4-5 x 1—1.6mm, brownish. Ray flowers 5-6; corolla white (?or 
pale yellow): tube to 1.2mm; ligule ovate-oblong, truncate, variable, from 3.3 
x 3mm, deeply 3-lobed, to 9 x 3.5mm, obscurely 3-dentate. Disc corollas 
yellow, 4mm. Achenes linear, 6-11 x c 0.8mm, blackish, glabrous below, 
sparsely setose above, usually dimorphic with inner achenes distinctly longer, 
more angular and often smoother than outer ones; pappus awns 2-3, paler, 
sometimes yellowish, c 2.5mm. 

Bhutan: S — Phuntsholing district (Phuntsholing, Torsa River), Chukka district 
(Marichong), C — Punakha district (Lobeysa, Shenganga, Rinchu—Mischien 
(71) etc.), Tongsa district (Tashiling (71)); Darjeeling: Badamtam, Kalimpong 
(358), Kurseong (97a) etc.; Sikkim: Lachen, Temi, Yoksam. Fields, roadsides 
and amongst scrub, 150—2400m. April-December. 

The type is discoid; our specimens have usually been treated as a distinct 
variety under the misapplied epithet var. minor (Blume) Sherff (71, 343). 
Reported as probably occurring in all administrative districts of Bhutan (272). 


3. B. bipinnata L.; B. pilosa L. var. bipinnata (L.) Hook.f. 

Plant c 1m; stems glabrous, sparsely pilose at nodes. Leaves usually bipinnate, 
4—15(-20)cm, petiolate; primary leaflets usually 5, ovate or triangular in outline, 
pinnatifid or lowest pair bipinatifid; ultimate segments + elliptic, subacute with 
apiculus to acuminate, lobulate or coarsely dentate, sparsely pilose on both 
surfaces. Capitula radiate, 2.5-4mm diameter at first. Outer phyllaries oblong- 
spathulate, + herbaceous, |.5—3mm, ciliate; inner phyllaries broadly oblong, 
3-5.5mm, striate, broadly scarious, passing into longer, narrower paleae, 
3.7-6mm. Corollas yellow. Ray flowers 3-5, ligules elliptic to obovate, 2-3 x 
1.2-2mm, entire to 3-dentate. Disc corollas c 3mm. Achenes linear, 9-18mm, 
sparsely setose above, c 4—5 outer achenes 7-12mm, stouter and more densely 
setose; pappus awns (2-)3, 2—3mm. 

Bhutan: C — Tashigang district (Tashigang); Darjeeling: unlocalised (Cowan 
collection); Sikkim: Linchyum. Among crops, !200—2500m. June—October. 

Also reported from Bhutan in Lhuntshi and Paro administrative districts 
(272). 


4. B. biternata (Loureiro) Merrill & Sherff 
Similar to B. bipinnata but usually basal primary leaflets ternate and upper 
three leaflets simple, sometimes some ultimate leaflets with 1-2 lobes. 
Reported (117) from Bhutan: Samchi, Phuntsholing, Chukka, Tongsa and 
Tashigang districts, in open ground, 270-1500m, flowering December—April. 
The records need confirmation. 


114. XANTHIUM L. 


Monoecious annuals; stems erect, often branched. Leaves alternate, petiolate, 
lobed and toothed. Inflorescence terminal, leafy, paniculate, capitula unisexual. 
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Male capitula discoid, rounded, many-flowered, paleate, borne towards apex of 
inflorescence branches; phyllaries numerous, free, stellate; receptacle conical or 
cylindrical. Female capitula 2-flowered, sessile, borne at base of inflorescence 
branches, outer phyllaries free, inner mostly connate, entirely enveloping flowers 
except style branches, bearing spreading hooked spines, with two conic beaks 
at apex. Corolla of male flowers infundibular, with 5 broadly triangular lobes: 
filaments fused, inserted near corolla base; anthers exserted, free: style and ovary 
rudimentary. Style branches of female flowers emerging from inner face of 
beaks. Achenes 2 in each capitulum, included in hardened spiny involucre; 
pappus absent. 


1. Fruiting involucres including beaks 15—18mm, beaks divergent at base. + 


incurved, spines c 100-200, 2-4mm ....................0....28. 1. X. indicum 
+ Fruiting involucres including beaks 10-13mm, beaks usually erect, + 
straight, approximate, spines c 60-90, c 1.5mm.............. 2. X. sibiricum 


1. X. indicum Roxb.; X. strumaria sensu F.B.1. p.p. non L. Eng: Cocklebur (272). 
Fig. 135b. 

Plant robust; stems to Im, minutely white puberulous. Leaves broadly ovate, 
6-12 x 6—12cm, acute, deeply cordate, + 3-lobed, irregularly dentate, 3-veined 
at base, appressed stiffly puberulous, long petiolate. Male capitula 1-7, 5-7mm 
diameter; phyllaries lanceolate to narrowly obovate, 2—3.5mm: corollas 
2-2.7mm; anthers c Imm. Female capitula at first c 4mm, later ellipsoid. 15-18 
x 7.5mm excluding spines, greyish- or greenish-brown, minutely pubescent and 
glandular; outer phyllaries few. lanceolate, eventually c 4mm: spines c 100-120, 
2-3mm, spreading, hooked; beaks conic, c 5mm, divergent below, incurved 
above, finely hooked at apex. 

Bhutan: S — Phuntsholing district (Torsa River), C — Thimphu district (Taba). 
Roadsides, riverside shingles, fields, 200-2450m. May. August. 

Plants with fruits mid or dark brown, more sparsely pubescent and with more 
numerous spines are sometimes considered to be a recent introduction to the 
subcontinent from the West Indies: ¥. occidentale Bertoloni. This would include 
a specimen collected between Rongtung and Tashigang. Tashigang district, 
Bhutan, 1440m, with spines 3-4mm, c 200 per fruit. 


2. X. sibiricum Widder 

Similar to X. indicum but less robust: stems 30—60cm; leaves 4-8 x 3-—6cm, 
acute, base cuneate or shallowly cordate, obscurely 3-lobed; fruit ellipsoid, 
10-13 x 6.5mm excluding spines, spines slender. c 1.5mm; beaks 2(-3)mm. 
erect, usually appressed, usually not hooked. 

Bhutan: C — Thimphu district (Paro), N- Upper Mo Chu district (Kencho). 
In pine forest, 1830-2400m. 

X. indicum and X. sibericum are often sunk in a single Old World species: X. 
strumaria L. Further specimens are reported as X. strumaria from Bhutan from 
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Tongsa and Lhuntshi administrative districts (272) and from Jalpaiguri district 
(174) and require confirmation of identity. 


115. PARTHENIUM L. 


Erect branched short-lived annual. Leaves alternate, 1—2-pinnatifid, ovate to 
lanceolate in outline, lower leaves petiolate. Inflorescence terminal, open, corym- 
bose, of many small capitula. Capitula radiate, paleate. Involucre hemispherical, 
phyllaries 10 in 2 series, ovate, ciliate above. Corollas white. Ray flowers 5, 
opposite inner phyllaries, female; corolla obsolete; ovary dorsiventrally flattened, 
1 modified palea enclosing a modified disc flower attached to either ovary 
margin. Free paleae obcuneate, ciliate above. Disc flowers male; corolla narrowly 
infundibular, white, lobes 5, broadly triangular; anthers exerted; style short, 
capitate; ovary obsolete. Each disseminule of 1 inner phyllary, | ray flower and 
2 adnate paleae and disc flowers; achene obovate, black, flattened; pappus of 2 
small scales. 


1. P. hysterophorus L. Fig. 135c. 

Plant to 80cm; stems stiffly appressed white puberulous. Leaves (sparsely) 
white pubescent, often pilose on veins; basal leaves ovate, to 8 x 3cm, segments 
irregulary and coarsely rounded-dentate or -lobulate, long petiolate; cauline 
leaves more finely cut, short petiolate; upper leaves smaller, narrower, subsessile. 
Capitula 3mm. Phyllaries 2mm, scarious; outer series green above. Ray flower 
tube c 0.4mm; ligule c 0.7 x 1.2mm. Corolla of disc flowers 2.4mm. Achene 
2.2 x 1.1mm; pappus scales 0.4mm. 

Bhutan: C — Punakha district (Wangdi Phodrang), also Tongsa, Mongar and 
Tashigang administrative districts (272). Weed of roadsides, waste places and 
some perennial crops, 200-1700m. Probably all year. 

Pollen and whole plant can cause intense allergic reaction in adult males (272). 


116. ECLIPTA L. 


Erect or prostrate annuals, white strigillose. Leaves simple, opposite, suben- 
tire, subsessile. Capitula small, terminal and in upper leaf axils, radiate, paleate. 
Involucres obconic-campanulate; phyllaries 2-seriate, herbaceous. Receptacles 
flattish; paleae linear, appressed pubescent, sometimes absent near centre. Ray 
flowers numerous, female, several-seriate; corolla white, tube short, ligule 
narrow, emarginate. Disc flowers bisexual; corolla tubular-campanulate, 4-lobed 
at apex, white or yellow; style branches linear, obtuse. Achenes oblong or 
obovoid, + compressed, with central rib on each side, tuberculate. margins 
thinner, smooth; pappus of two weak scales. 
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1. E. prostrata (L.) L.; E. alba (L.) Hasskarl, E. erecta L. Fig. 135p. 

Stems up to 50cm, often rooting at nodes. Leaves elliptic-lanceolate, 1.5~5.5 
x 0.3-lcm, acute or acuminate, attenuate at base, subpetiolate, entire or 
obscurely serrate, strigillose on both surfaces, 3-veined at base. Peduncles 
0.5-4cm. Involucres 3—S5mm diameter; phyllaries ovate, short acuminate, 
3.5-4.5mm. Ligule 1.5-2.5mm. Disc flowers c 10-50, 1.5-—1.75mm. Achenes 
2.5(-3.5)mm, sparsely and minutely pubescent at apex; pappus scales c 
0.25mm, blackish. 

Bhutan: S — Samchi, Phuntsholing, Chukka and Deothang districts, C - 
Punakha, Tongsa (117) and Tashigang (117) districts, N — Upper Mo Chu 
district; Darjeeling: Manjitar, Rayeng (69), Tista (69); W Bengal Duars: 
Apalchand (175). Roadsides and wasteground, weed of watered crops. up to 
1830m. April-August. 

Cosmopolitan in warmer countries. 


117. MONTANOA Cervantes 


Coarse shrub. Stems large, squarish in section. Leaves pinnatifid to bipinnati- 
fid, opposite; petioles auriculate at base. Capitula radiate, paleate, in large 
cymes. Involucres 2-seriate, subequal, herbaceous. Receptacle convex, paleae 
sheathing, spine-tipped, enlarging in fruit. Ray flowers neuter; ligules showy, 
white, entire to 3-toothed at apex. Disc flowers bisexual: corollas tubular- 
campanulate, 5-toothed, yellow. Achenes obpyramidal, subterete: pappus 
absent. 


1. M. bipinnatifida (Kunth) Koch 

Stems up to 10m; herbaceous parts shortly pubescent. Leaves 12—30(-80) x 
9-20(-40)cm, with 3-5 broad. often lobed segments on each side. acute or 
acuminate, shallowly serrate, scabrid on both surfaces; petioles 4-20cm, auricles 
rounded, c !cm diameter. Involucres 15mm diameter; phyllaries oblong or ovate. 
6-10 x 3-4mm, pubescent. Paleae at flowering time broadly ovate, 1—2.5mm: 
in fruit cultrate, 12-21mm, enveloping achene, terminating in sharp spine c 
Imm. Ray flowers 10-12: ligules oblanceolate, 25-35 x 6-11mm. Disc corollas 
5mm, lobes pubescent. Achenes 3 x 1.5mm. dispersed with enveloping paleae. 

Darjeeling: Sepoydhura (97a); Sikkim: Gangtok. Roadside bank, 1800m. 
December. 

Native of Mexico, cultivated in gardens and escaping. Only vegetative material 
seen from our area. 


EUPATORIEAE 
118. AGERATINA Spach 


Herbaceous perennials. subshrubs or shrubs, partly sessile- or stipitate- 
glandular. Leaves opposite, simple. trullate to obovate, petiolate. subentire to 
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coarsely toothed. Capitula in corymbs, 5—8- or 50—60-flowered, discoid. 
Involucres cylindric to campanulate; phyllaries imbricate, 2—3-seriate, glandular, 
Corollas white, tubular-campanulate. Style branches linear, exserted, obtuse. 
Achenes narrowly oblong, blackish, pale and empty at base, S-angled or -ribbed: 
pappus of | series of capillary bristles, subequal to corolla, white. 


Le, PIOWETS D8 tu nicicnca eens Mls eae ata te tebe oe aattads 1. A. ligustrina 
ae “SEO WEES SO OU coled te cr teah ater Sage Me canihittuinatg Ae ach a audit Cea ali 2. A. adenophora 


1. A. ligustrina (DC.) King & Robinson; Eupatorium ligustrinum DC. Dz: 
Namseeling (272). 

Erect shrubs or subshrubs, |—S5m; branchlets angular, pubescent and sessile- 
glandular or glabrescent. Leaves elliptic-obovate, 2-7(-8) x 1—3cm, acute or 
acuminate, attenuate at base, entire in the lower half, remotely serrate near 
apex, penninerved, glabrous above, glandular-punctate beneath; petioles 
0.8—2cm. Capitula in reddish-brown glandular-pubescent corymbs, 5—8-flow- 
ered. Involucres cylindric, 2-seriate, 1.7mm diameter; phyllaries lanceolate, 
2.5-5mm, sessile-glandular, outer acute, inner obtuse, scarious-margined. 
Corollas 5mm. Achenes 2—2.5mm, puberulous. 

Darjeeling: Darjeeling (218), Lebong—Tiger Hill (138, 431). Plantations of 
Cryptomeria and Prunus, 2100m. August-November. 

Adventive; native of C America. Description based on (431). Leaves of this 
species may also be lanceolate or subentire. 


2. A. adenophora (Sprengel) King & Robinson; Eupatorium adenophorum 
Sprengel, FE. glandulosum Humboldt, Bonpland & Kunth non Michaux 

Herb or subshrub, 0.4—2m; stems + erect, branched, purplish(-brown), 
densely glandular pubescent. Leaves trullate; blades 2-7 x 1.5—5S.5cm, acumi- 
nate, obtuse and 3-veined at base, coarsely (serrate-)dentate, subglabrous above, 
glandular pubescent beneath; petioles slender, 0.8—3cm. Capitula campanulate, 
c 50—60-flowered, in dense terminal and axillary corymbs. Involucres 3-seriate, 
4mm diameter; outer phyllaries few, reduced; inner ones oblanceolate, 4.3-5 x 
0.7-I1mm, acuminate, stipitate-glandular, 3-veined on back. Corollas 3.5—4mm. 
Achenes |.5—2mm, glabrous; pappus bristles c 10-12, caducous. 

Bhutan: S — Phuntsholing district (above Phuntsholing), Gaylegphug district 
(above Tama), C — Punakha district (Punakha), Tongsa district (near Dakpa1): 
Darjeeling: Darjeeling, Kurseong (97a), Takdah (69) etc.; Sikkim: Singhik- 
Gangtok (71), Thinglen-Yoksam (69). Forest roadsides, cultivated sites, 750- 
2050m. January—June. 

Native of Mexico, now a pantropical weed. 
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119. MIKANIA Willdenow 


Scandent twining annual or short-lived perennial herb. Leaves opposite, 
simple, 3-veined, petiolate. Capitula small, 4-flowered, discoid, in axillary cor- 
ymbs. Involucre of 4 subequal phyllaries, with a smaller additional bract at 
base. Receptacle naked. Corollas tubular-campanulate, 5-toothed. Anther bases 
obtuse. Style branches linear. Achenes oblong, 4-angled, glandular-punctate and 
somewhat puberulous. Pappus of | series of bristles, somewhat shorter than 
corolla. 


1. M. micrantha Kunth; M. scandens sensu F.B.]. non (L.) Willdenow, ™. 
cordata (Burman f.) Robinson var. indicu Kitamura 

Stems subglabrous. Leaf blade ovate-triangular. 5-8 x 2-6cm, acute or 
acuminate, cordate at base, subentire to bluntly dentate, subglabrous, sometimes 
glandular-punctate; petioles up to Scm. Capitula numerous. Involucres 1.5mm 
diameter; phyllaries oblong, 3.5-4 x 1.2mm, acute or shortly acuminate, 
subglabrous. Corollas greenish-white, 3mm. Achenes c 2mm. Pappus white, 
2.5mm. 

Bhutan: S — Samchi district (Samchi), Phuntsholing district (Phuntsholing), 
Gaylegphug district (Gaylegphug (117)); Darjeeling: Kurseong—Ratki (97a). 
Sukna (400); W Bengal Duars: Jalpaiguri (174). Climbing over rocks. low 
shrubs etc. and in sal plantations, 200-500m. August—February. 

Reported as common in Chukha, Mongar, Samchi and Sarbang administrat- 
ive districts below 1000m (272). Introduced, native to the Americas. 


120. ADENOSTEMMA Forster 


Erect annual or perennial herbs. Leaves opposite or the uppermost suboppos- 
ite, 3-veined, petiolate or sessile. Inflorescence terminal. loose. paniculate, + 
corymbose. Capitula discoid. Involucres broadly campanulate: phyllaries 2- 
seriate, herbaceous, subequal, connate at base. Receptacle naked. Flowers 
20-40. Corolla tubular-campanulate; tube glandular-hairy: lobes pubescent. 
Anthers gland-tipped. Style branches clavate, exserted. prominent. Achenes 
obovoid 3—5 angular, verrucose or glandular tuberculate. Pappus of 3-4 smooth, 


clavate, gland-tipped bristles. 


1. Leaves elliptic-lanceolate, |-2cm broad, attenuate at base: capitula in flower 
34mm diameter; pappus bristles 0.25mm .............-- 1. A. angustifolium 

+ Leaves ovate, obtuse to subcordate at base and narrowly decurrent on 
petiole, generally more than 2cm broad: capitula in flower S—7mm diameter: 
pappus bristles 0.5MM ............. 0 cece erent eee teens 2. A. lavenia 
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1. A. angustifolium Arnott; 4. viscosum Forster var. viscosum (var. typica’) sensu 
FBI p.p.. A. /avenia (L.) Kuntze var. angustifolium (Arnott) Koster 

Plant 30-—60cm, stems usually creeping at base, glabrous or puberulous above 
and at nodes. Leaves narrow elliptic-lanceolate, 4-14 x 1-—2cm, acuminate, 
long attenuate at base, obscurely serrate, glabrous or subglabrous; lower leaves 
usually with a distinct petiole to 2cm. Inflorescence widely branched, + corym- 
bose, glandular-puberulous; capitula c 10-20. Involucre 3—4mm diameter in 
flower; phyllaries elliptic or oblong, 2.2-4 x 0.7—1.3mm, obtuse or subacute, 
sometimes briefly apiculate, sparsely hirsute at base, usually with a few cilia. 
Corollas 2.5-3.5mm; tube sparsely glandular-hairy; lobes white, unequally 
pubescent, most sparsely so. Achenes c 3mm, sparsely glandular-muricate; 
pappus bristles 0.25mm. 

Darjeeling: Dalka Jhar, Katambari. Terai, 150m. October-November. 

Reported to intergrade with the following species elsewhere in India and 
reduced to varietal status (382). 


2. A. lavenia (L.) Kuntze; A. viscosum Forster var. viscosum, A. viscosum var. 
elatum (D. Don) Clarke, A. lavenia var. elatum (D. Don) Hochreutiner 

Differs from A. angustifolium by stems to 1m, sparsely pubescent; leaves 
ovate, 5-22 x 1.5-l12cm, acuminate, base obtuse to subcordate, narrowly 
decurrent on 1—Scm petiole or the uppermost sessile, margins coarsely serrate, 
sparsely pubescent on both surfaces; involucre 5-7mm diameter in flower; 
phyllaries 2.5-4.5 x 1l-—2mm, face and margins usually more hairy; corollas 
2.5mm, lobes white or pink, all densely pubescent; achenes 3.5mm, with more 
prominent glandular tubercules; pappus bristles 0.5mm. 

Bhutan: S — Gaylegphug district (Batase and Gaylephug (117)) Deothang 
district (Narfong (117)), C ~ Punakha district (Mo Chu), N — Upper Mo Chu 
district (Kancham). Roadsides, forest margins, wet forest slopes, 200-2000m. 
August-December. 


121. AGERATUM L. 


Erect branching annuals, occasionally perennating. Leaves opposite, simple, 
toothed, petiolate. Capitula in small clusters towards branch ends, sometimes 
grouped into terminal corymbs, discoid; phyllaries 2—3-seriate, subequal, oblong 
or linear lanceolate, 2-3-veined. Receptacle naked. Corollas tubular- 
campanulate, 5-toothed. Anthers acute at apex. Style branches exserted, slender, 
clavate. Achenes narrowly oblong, black, with 5 sparsely scabridulous black 
ribs; pappus usually of 5 small scales, each usually bearing a longer bristle 
(rarely pappus irregular). 


1. Phyllaries glabrous or sparsely pubescent, eglandular (rarely acumen 
glandular-ciliate); corolla to 2.7mm, not exceeding pappus; style exserted 
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TN eee BS oe hee hance an Ges Aneeste ease ies eves conetioincr dod 1. A. conyzoides 
+ Phyllaries pubescent (usually densely so) and glandular; corolla 2.7. 3.5mm, 
exceeding pappus; style exserted 2-3mm................ 2. A. houstonianum 


1. A. conyzoides L. Sha: Rogpu-ngon. Fig. 137a-c. 

Plant rank smelling, 10—100cm; stems whitish pubescent. Leaf blades ovate, 
2-8 x 1.5—6cm, obtuse or subacute, truncate or cuneate at base, crenate-serrate, 
sparsely pubescent on both surfaces; petioles up to Scm. Involucre 3-5mm 
diameter; phyllaries oblong, 3-4 x Imm, acute or abruptly acuminate. erose 
or dentate in the upper part. glabrous or with a few eglandular hairs, rarely 
acumen of inner phyllaries subsessile glandular-ciliate. Corollas blue. mauve or 
white, 1.75—2.5mm. Styles exserted c Imm. Achenes 1.5—1.75mm; pappus of 5 
bristle-tipped scales slightly exceeding corolla. 

Bhutan: S — Samchi, Phuntsholing, Chukka, Sarbhang and Gaylegphug dis- 
tricts, C - Punakha district; Darjeeling: Balasan (97a), Kurseong (97a). Takvar 
etc. Roadsides, forest margins, cultivated land, 200-1900m. All year. 

A common dry-land weed, probably occurring in all administrative districts 
of Bhutan up to 2000m (272). Now widespread in tropics and subtropics, 
probably native to C and S America. 


2. A. houstonianum Miller; 4. conyzoides L. var. houstonianum (Miller) Sahn; 
Nep: Etami-paat. 

Similar to A. conyzoides, but leaves usually truncate to cordate: phyllaries 
usually gradually acuminate, sometimes to 5.5mm, entire or ciliate, not eroded. 
pubescent (usually densely so) and stipitate-glandular; corollas 2.7—3.5mm: 
styles exserted 2—3mm; pappus not exceeding corolla, sometimes irregular: 6- 
merous or lacking all or most bristles. 

Bhutan: S — Sarbhang district (Phipsoo, Sarbhang): Darjeeling: Kurseong— 
Pankhabari; Sikkim: Gangtok—Temi, Tadong. Roadsides, forest clearings. 280- 
1230m. March—August. 

Reported from Mongar, Sarbhang and Wangdi administrative districts. c 
1000m (272). Although usually possible to separate from A. conyzoides in the 
field, it is considered by some botanists to be only varietally distinct. in which 
case the correct name is A. conyzoides var. mexicanum (Sims) DC. Mainly an 
escape from cultivation, native to C and S America. 


122. CHROMOLAENA DC. 


Rank smelling herbaceous perennial or shrub, pubescent, and glandular. 
Leaves opposite, ovate-triangular, toothed, 3-veined near base. petiolate. 
Capitula discoid, c 30-flowered, cylindrical-campanulate. numerous in + com- 
pact corymbs, Involucres 4—5-seriate: phyllaries imbricate, stramimeous. with 3 
green ribs on back, inner ones narrow oblong. Corollas white or mauve. Style 
branches linear, exserted, obtuse. Achenes linear-oblong, blackish, with 5 pale 
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sparsely pubescent ribs, pale and empty at base; pappus of | series of bristles, 
subequal to corolla, stramineous. 


1. C. odoratum (L.) King & Robinson; Eupatorium odoratum L. Sha: Nayra-ngon, 

Plant erect or scrambling, |.5—3m; branchlets terete, crisp pubescent. Leaves 
4-10 x 3-6.5cm, acuminate, obtuse to attenuate at base, coarsely serrate near 
the broadest part, sparsely pubescent on upper surface, pubescent and sessile 
glandular beneath; petioles c lcm. Involucres c 3mm diameter; inner phyllaries 
c 8 x 1.2mm, acute. Corollas 5.5mm. Achenes 4mm. 

Bhutan: S — Samchi district (near Samchi (117)), Phuntsholing district 
(Phuntsholing, Toribar); Gaylegphug district (near Gaylegphug (38)); 
Darjeeling: Kurseong (97a), Manjitar Bridge, Robatang etc. Roadsides, forest 
clearings and plantations, 200—-1450m. August-December. 

Indigenous to tropical S America, widely naturalised in India and reported 
to occur in most lowland districts of Bhutan (272). 


123. EUPATORIUM L. 


Perennial herbs or subshrubs with hoary-pubescence and fewer (sub)sessile 
glands. Leaves opposite, simple or trifoliolate, toothed. Capitula in terminal 
corymbs, discoid, 5-flowered. Involucre cylindric; phyllaries 7-10, imbricate, 
2—3-seriate, at least outer ones pubescent. Receptacle naked. Corollas tubular- 
campanulate, 5-toothed. Style branches linear, exserted, obtuse. Achenes 
oblong-obconic, 5-angular, subglabrous. Pappus simple, of whitish bristles, 
subequal to corolla. 


1. At least cauline leaves 3-foliolate; all leaves and leaflets penninerved, 


Corrsely: TOOUNEd | 20, Gavk 2 hd tinhhe a iaahne eae teeds 1. E. mairei 
+ All leaves simple, distinctly 3-nerved from near base (though central vein 
weakly penninerved ), distantly serrulate ................ cece cece rene 2 


2. Stems simple; inflorescence compact; inner phyllaries 6—6.5mm, glabrous, 


COLO AS 4. SMM ai anid chien eateeatoianienn tar ave venues 2. E. nodiflorum 
+ Stems branched above; inflorescence diffuse; inner phyllaries c 3.7mm, 
densely hoary above; corollas 3mM............. cc cee eee e eee 3. E. sp. A 


Fic. 137. Compositae: Eupatorieae and Cavea. Eupatorieae. a—c, Ageratum conyzoides: a, apex 
of flowering shoot (x 7%); b, capitulum (x 4): c, achene (x 10). d-f, Eupatorium mairei: d, 
apex of flowering shoot (x %); e, capitulum (x 6); f, achene (x 9). Cavea. g-i, C. fanguensts: 
g. habit (x 24): h, female flower (x 6); i, male flower (x 4). Drawn by Margaret Tebbs. 
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1. E. mairei Léveillé; E. cannabinum sensu F.B.I. non L., EL heterophyllum auct. 
non DC., E. cannabinum subsp. asiaticum Kitamura var. heterophyllun (DC.) 
Kitamura p.p. Dz: Pho, Phomita, Sha: Yangrem. Fig. 137d-f. 

Stems erect, 0.3-1m, purplish, branched above, pubescent. Leaves 3-foliolate 
on main stems, often simple on branches; leaves and leaflets (ovate-) lanceolate, 
2-9 x 0.5—2(—3)cm, acuminate, rounded or cuneate at base, pinnately veined, 
serrate-dentate, hoary and (sub)sessile glandular on both faces, more densely 
below; petioles c 2mm. Capitula in dense terminal corymbs. Involucre 2mm 
diameter; phyllaries sometimes pink; inner ones oblong-oblanceolate, 4-6.3 x 
1.4-2mm, truncate (rarely obtuse, mucronulate), glabrous. Corollas white to 
pink or reddish, 4.2-5mm, sparsely subsessile glandular. Achenes 2.8-3.5mm, 
sparsely subsessile glandular, sometimes with few hairs above. 

Bhutan: S — Chukka district, C — Thimphu, Punakha, Tongsa and Bumthang 
districts, N — Upper Mo Chu and Upper Kuru Chu districts; Sikkim: Lachen, 
Lachung. Grassy banks and hillsides, 1370-3050m. July—October. 

Himalayan plants are considered distinct from FE. cannabinum, which extends 
from Europe to Iran (355). 


2. E. nodiflorum DC. 

Similar to E. mairei but stems simple, c 0.5m; leaves all simple, distinctly 3- 
nerved from base, remotely serrulate; inner phyllaries acute. 

Bhutan: unlocalised (Griffith collection). 


3. E. sp. A; E. longicaule sensu Clarke non DC., E. reevesii sensu F.B.I. ?non 
DC., E. chinense auct. non L. 

Differs from E. mairei by its leaves all simple, prominently 3-veined shortly 
above base, distantly serrulate, ovate on branches; petioles of cauline leaves to 
7mm. Inflorescence very diffuse, with slender branches. Inner phyllaries elliptic, 
c 3.7 x 1.4mm, densely hoary on upper half. Corollas 3mm. Achenes 2.5mm, 
with few hairs above and very few glands; pappus barbellate. 

Bhutan: S — Deothang district (Raidong). Grassy hills among pines, 850m. 
Fruiting in January. 

Only some detached branches seen, from a doubtfully localised Griffith 
collection. 


ASTEROIDEAE, tribe uncertain 


124. ANISOPAPPUS Hooker & Arnott 


Erect perennial herb. Leaves simple, alternate, toothed, petiolate. Capitula 
few in lax terminal corymbs, radiate, paleate. Involucre hemispherical; phyllaries 
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124. ANISOPAPPUS 


c 4-seriate, lanceolate. Receptacle flat, paleate; paleae enfolding and exceeding 
disc flowers, acuminate. Ligules oblong, yellow, mostly 4-toothed. Disc corollas 
tubular-campanulate, 5-toothed. Style branches flattened, spathulate, subacute. 
Achenes ellipsoid or obconic, ribbed. Pappus of short broad scales and Jonger 
narrow scales. 


1. A. chinensis (L.) Hooker & Arnott 

Stems 30-—80cm, densely pubescent at first. Leaves lanceolate, 5-10 x 
[-2(-2.5)cm, mostly obtuse, truncate to subacute at base, coarsely rounded- 
dentate, sparsely pubescent on both surfaces with yellow sessile glands more 
numerous beneath; petioles slender, to 1.5em. Phyllaries c 5 x Imm, densely 
pubescent, with fewer glands. Paleae Smm. Corolla tube of ray flowers 1.5-2mm, 
ligule 6-8 x c 2mm. Disc c lcm diameter, corollas 3—-3.5mm. Achenes 2.5mm. 
strongly ribbed; pappus with short scales c 0.5mm and long scales c Imm. 

Sikkim: without locality (320). 

Description based on specimens from E India and Myanmar (Burma). 


125. CAVEA W.W. Smith & J. Small 


Perennial herb; stolons often present, bearing loosely appressed scale leaves: 
stems erect, simple, solitary or clustered. Leaves oblanceolate. mostly basal with 
distinct petioles, cauline ones + sessile, alternate. Capitulum solitary, broadly 
campanulate, disciform with numerous marginal female flowers and central 
male flowers or discoid and monoecious or dioecious. Involucre several-seriate, 
herbaceous, outermost series largest. Receptacle convex, short fimbrillate. 
Female corollas tubular, shallowly 4-toothed; style branches linear. rounded at 
apex. Male corollas tubular-campanulate, deeply 5-toothed, teeth reflexed: style 
undivided, conic at apex. Achenes oblong or narrowly obovoid. Pappus of 
barbellate bristles, numerous on female flowers, sparse on male flowers. 


1. C. tanguensis (Drummond) W.W. Smith & J. Small. Fig. 137g5. 

Plants from 5cm in flower to 25cm in fruit: stems densely glandular pubescent. 
Leaves 2-10 x 0.5—1.3cm, acute or obtuse, attenuate to base. subentire or 
denticulate, + glabrous above, densely glandular pubescent beneath. Capitulum 
1.5-2cm diameter at flowering; outer phyllaries ovate or lanceolate. 10-15 x 
36mm, acute, glandular-pubescent: inner ones smaller. Corollas purplish, 
female ones c 5mm in flower, 9mm in fruit, pubescent, male ones c 6.5mm in 
flower, 9mm at fruiting. Achenes 4mm, densely appressed pubescent: pappus 
hairs purple, eventually to 11mm. oe 

Bhutan: N — Upper Mo Chu district (Lingshi), Upper Pho Chu district 
(Gyophu La), Upper Mangde Chu district (Worthang). Upper Bumthang Chu 
district (Pangotang, Marlung): Sikkim: Tangu. The La, Jongsong: Chumbi: 
Chomo Lhari. Gravelly ground near streams and glaciers, 3950-5100m. May- 


July. 
re iad 


187. COMPOSITAE 


126. CENTIPEDA Loureiro 


Low-growing annual herbs. Leaves alternate, + simple, sessile. Capitula 
solitary, axillary, hemispherical, very small, disciform. Involucre c 2-seriate: 
phyllaries subequal, with scarious margins. Receptacle convex, naked. Outer 
flowers female, numerous; corolla shortly tubular, 2—3-toothed. Central flowers 
bisexual, c 20; corolla broadly tubular-campanulate, deeply 4-toothed; style 
branches ovate-triangular, very short, subacute. Achenes + oblong, angular, 
ribbed. Pappus a minute pale corona, obscurely toothed. 


1. C. minima (L.) A. Brown & Ascherson; C. orbicularis Loureiro. 

Stems prostrate, to 15cm; stems sparsely araneous and sparsely subsessile- 
glandular. Leaves oblanceolate or spathulate, 4-6 x 2~2.5mm, somewhat 
fleshy, acute or obtuse, attenuate at base, 3—5-toothed or lobed, sparsely subsess- 
ile glandular above, denser below and puberulous or sparsely araneous.Capitula 
c 2mm diameter at anthesis; phyllaries oblong, c 1 x 0.4mm. Flowers yellowish- 
green; female corollas c 0.2mm; bisexual corollas 0.5mm. Achenes 0.75—lmm, 
including corona, puberulous and subsessile-glandular. 

Bhutan: C -— Punakha district (Punakha, Samtengang—Choojom (71), 
Tashigang district (Gamri Chu). Paddy field, 1200—1350m. June-August. 


1632 


BIBLIOGRAPHY 


Part 1: references for Volume 2 Part 3 repeated from earlier volumes. 


34. 


38. 


47. 


65. 


66. 


69. 


7). 


73. 


80. 


97a. 


101. 


104. 


109. 


112. 


113. 


117, 


25: 


135, 


Cowan, A.M. & Cowan, J.M. 1929. The Trees of Northern Bengal. 
Calcutta: Bengal Secretariat Book Depot. 
Deb, D.B., Sen Gupta, G. & Malick, K.C. 1969. A contribution to the 
flora of Bhutan. Bull. Bot. Soc. Bengal 22(2): 169-217. 
Gamble, J.S. 1896. List of the Trees, Shrubs, and Large Climbers Found 
in the Darjeeling District, Bengal, 2nd edn. Calcutta. 
Griffith, W. 1847-1854. Jcones Plantarum Asiaticarum, 4 vols. 
J. McClelland (ed.). Calcutta. 
Gniffith, W. 1848. Jrinerary Notes of Plants Collected in the Khasyah and 
Bootan Mountains, 1837-38, in Affghanisthan and Neighbouring Countries, 
1839-4]. J. McClelland (ed.). Calcutta. 
Hara, H. (ed.) 1967. The Flora of Eastern Himalaya. Tokyo: University 
of Tokyo. 
Hara, H. (ed.) 1971. Flora of Eastern Himalaya. Second Report. Bull. 
Univ. Museum, Univ. Tokyo 2: 1-393. 
Hara, H. & Williams, L.H.J. 1979. An Enumeration of the Flowering 
Plants of Nepal, Vol. 2. London: British Museum (Natural History). 
Hooker, J.D. (ed.) 1875-1897. The Flora of British India, 7 vols. London: 
Reeve & Co. 
Mathew, K.M. 1981. An Enumeration of the Flowering Plants in Kurseong, 
Darjeeling District, West Bengal, India. Dehra Dun: Bishen Singh 
Mahendra Pal Singh. 
Ohashi, H. 1975. Flora of Eastern Himalaya. Third Report. Bull. Univ. 
Museum, Univ. Tokyo 8: 1-458. 
Rao, R.S. 1964. A botanical tour in the Sikkim state, eastern Himalayas. 
Bull. Bot. Surv. India 5: 165-205. 
Sharma, B.D. & Ghosh, B. 1971. Contributions to the flora of Sikkim 
Himalayas. Bull. Bot. Soc. Bengal 24: 45—S5. 
Smith, W.W. 1913. The alpine and subalpine vegetation of south-east 
Sikkim. Rec. Bot. Sury. India 4: 323-431. 
Smith, W.W. & Cave. G.H. 1911. The vegetation of the Zemu and 
Llonakh valleys of Sikkim. Rec. Bot. Surv. India 4: 141-260. 
Subramanyam, K. (ed.) 1973. Materials for the Flora of Bhutan. Rec. 
Bot. Sury. India 20(2): 1-278. 
Watt, G. 1889-1893. A Dictionary of the Economic Products of India, 6 
vols. Calcutta. 
Hara. H., Chater, A.O. & Williams, L.H.J. 1982. Enumeration of the 
Flowering Plants of Nepal, Vol. 3. London: British Museum (Natural 
History). 

16334 


BIBLIOGRAPHY 


138. 


165, 
174. 


L73: 


218. 


229. 


23 \z 


22; 


276. 


298. 


Tamang, K.K. & Yonzone, G.S. 1982. A brief note on the vegetation 
trom Lebong to Tiger Hill in Darjeeling. J. Bengal Nat. Hist. Soc. N.S, 
1(1): 93-95. 

Nakao, S. & Nishioka, K. 1984. Flowers of Bhutan. Tokyo. 

Sikdar, J.K. & Samanta, D.N. 1984. Herbaceous flora (excluding 
Cyperaceae, Poaceae and Pteridophytes) of Jalpaiguri District, West 
Bengal — a check list. J. Econ. Taxon. Bot. 4: 525-538. 

Sikdar, J.K. 1984. Contributions to the flora of Baikunthapur Forest 
Division, Jalpaiguri District (West Bengal). J. Econ. Taxon. Bot. 5: 
505-532. 

Mukherjee, A. 1988. The Flowering Plants of Darjiling. Dehli, Lucknow: 
Atma Ram and Sons. 

Sikdar, J.K. 1983. Notes on the occurrence of some plants of West Bengal. 
J. Bombay Nat. Hist. Soc. 79: 563-566. 

Sikdar, J.K. & Rao, R.S. 1984. Further contribution to the flora of Buxa 
Forest Division, Jalpaiguri District (West Bengal). J. Bombay Nat. Hist. 
Soc. 81: 123-148. 

Parker, C. 1992. Weeds of Bhutan. Thimphu: Royal Government of 
Bhutan. 

Sikdar, J.K. 1981. Some new plant records for West Bengal from 
Jalpaiguri District. J. Bombay Nat. Hist. Soc. 78: 103-106. 

Mandal, N.R. & Singh, P. 1993. Four new plant records for Sikkim. 
J. Econ. Taxon. Bot. 17: 555-556. 


Part 2: new references for Volume 2 Part 3. 


316. 
317. 


318. 


319. 


320. 


321. 


1634 


Anderson, T. 1867. Indian Acanthaceae. J. Linnean Soc., Bot. 9: 425-530. 
Babcock, E.B. 1928. New species of Crepis from southern Asia. Univ. 
Calif. Publ. Bot. 14: 323-333. 

Babcock, E.B. & Stebbins, G.L. 1937. The Genus Youngia. Washington: 
Carnegie Institution. 

Babcock, E.B. & Stebbins, G.L. 1943. Systematic studies in_ the 
Cichorieae. Univ. Calif. Publ. Bot. 18: 227-240. 

Balakrishnan, N.P. 1974, publ. 1977. Notes on some interesting plants 
from Jowai, Meghalaya. Bull. Bot. Surv. India 16: 169-174. 

Betsche, I. 1984. Taxonomische Untersuchungen an Kickxia Dumortier 
(s.l.). Die neuen Gattungen Pogonorrhinum n. gen. und Nanorrhinum n. 
gen. (Phanerogamae-Scrophulariaceae). Courier — Forschungsinst. 
Senckenberg 71: 125-142. 

Bolli, R. 1994. Revision of the Genus Sambucus. Berlin: Cramer. 
Bremer, K. 1994. Asteraceae: Cladistics and Classification. Portland: 
Timber Press. 

Burbidge, N.T. 1982. A revision of Vittadinia A. Rich. (Compositae) 
together with reinstatement of Eurybiopsis DC. and description of a new 
genus Camptacra. Brunonia 5: 1-72. 


325: 


326. 


327. 


328. 


329. 


330. 


331. 


332. 


332a. 


B23 


333a. 


334. 


336. 


340. 


341. 


BIBLIOGRAPHY 


Chatterjee, D. 1948. A review of Bignoniaceae of India and Burma. Bul/. 
Bot. Soc. Bengal 2: 62-79. 

Chen C. & Chen C.-L. 1977. On the Chinese genera Scopolia Jacq., 
Anisodus Link et Otto and Atropanthe Pascher. Act. Phytotax. Sinica 
15(2): 58-68. 

Chen Y.-L. 1999. Senecioneae. In Chen Y.-L. (ed.) Flora Reipublicae 
Popularis Sinicae 77(1): 1-327. Beijing: Science Press. 

Chen Y.-L., Liang S.-Y. & Pan K.-Y. 1981. Taxa nova compositarum e 
flora xizanensi (tibetica). Act. Phytotax. Sinica 19: 85-106. 

Clarke, C.B. 1876. Compositae Indicae. Calcutta: Thacker, Spink & Co. 
Cramer, L.H. 1981. Scrophulariaceae. In: Dassanayake, M.D. (ed.) A 
Revised Handbook to the Flora of Ceylon 3: 386-449. New Dehli: Amerind 
Publishing. 

Cramer, L.H. 1983. Campanulaceae. In: Dassanayake, M.D. (ed.) A 
Revised Handbook to the Flora of Ceylon 4: 160-165. New Dehli: Amerind 
Publishing. 

D’Arcy, W. & Zhang Z.-Y. 1992. Notes on the Solanaceae of China and 
neighboring areas. Novon 2: 124-128. 

Das, D & Pramanik, B. 1970, publ. 1971. A note on Chrysanthemum 
leucanthemum Linn. (Asteraceae). J. Bombay Nat. Hist. Soc. 67: 613-614. 
Das, A.P., Sengupta, G. & Chanda, S. 1985. Notes on some members of 
Solanaceae in Darjeeling Hills, West Bengal, India. J. Econ. Taxon. Bot. 
7: 661-663. 

Davies, F.G. 1979. The genus Gynura (Compositae) in eastern Asia and 
the Himalayas. Kew Bull. 33: 629-640. 

Deb, D.B. 1978. Some new combinations for Indian taxa of Lycianthes 
(Solanaceae). In: Hawkes, J.G. Systematic notes on the Solanaceae. 
pp. 292-294. Bot. J. Linnean Soc. 76: 287-295. 

Don, G. 1837/8. A General System of Gardening and Botany, Vol. 4. 
London: J.G. & F. Rivington ef al. 

Dutta, N.M. 1960. The genus Veronica Linn. of Eastern India. J. Bombay 
Nat. Hist. Soc. 57: 590-596. 

Dutta, N.M. 1965. A revision of the genus Jorenia Linn. of Eastern India. 
Bull. Bot. Soc. Bengal 19: 23-29. 

Dutta, N.M. 1975. A revision of the genus Linmophila R. Br. of Eastern 
India. Bull. Bot. Soc. Bengal 29(1): 1-7. 

Eldeniis, P., Kallersj, M. & Anderberg, A.A. 1999. Phylogenetic place- 
ment and circumscription of tribes Inuleae s. str. and Plucheeae 
(Asteraceae): evidence from sequences of chloroplast gene ndhF. 
Molecular Phylogenetics and Evolution 13: 50-58. 

Elenevsky, A.G. 1977. Sistema roda Veronica L. [System of the genus 
Veronica L.]. Byulletin Mosk. Obshch. Isp. Prirod., Biol. 82(1): 149-160. 
Firmin, I.D., Peregrine. W.T.H.. Tamang, T. & Tamang, P. 1988. Fungi 


1635 


BIBLIOGRAPHY 


343. 


344. 


SAS: 


346. 


347, 


348. 


349, 


350. 


351. 


352. 


353. 


354. 


356. 


a5: 


1636 


and Plant Parasitic Bacteria, Viruses and Nematodes in Bhutan. Thimphu: 
Department of Agriculture. 

Good, R. D’O. 1929. The taxonomy and geography of the Sino- 
Himalayan genus Cremanthodium Benth. J. Linnean Soc., Bot. 48: 
259--316. 

Hajra, P. K. et al. (eds) 1995. Flora of India 12. Calcutta: Botanical 
Survey of India. 

Hajra, P. K. et al (eds) 1995. Flora of India 13. Calcutta: Botanical 
Survey of India. 

Handel-Mazzetti, H. 1928. Systematische Monographie der Gattung 
Leontopodium. Beihefte zum Botanischen Centralblatt 44: 1-178. 
Hansen, H.V. 1988. A taxonomic revision of the genera Gerbera sect. 
Tsanthus, Leibnitzia (in Asia), and Uechtrichia (Compositae, Mutisieae). 
Nordic J. Bot. 8: 61-76. 

Haridasan, V.K. & Mukherjee, P.K. 1996. Campanulaceae. In: Hajra, 
P.K. & Sanjappa, M. Fascicles of Flora of India 22: 25-118. Calcutta: 
Botanical Survey of India. 

Hong D.-Y. 1984. Taxonomy and evolution of the Veroniceae 
(Scrophulariaceae) with special reference to palynology. Opera Botanica 
TDs 

Hong D.-Y. & Ma L.-M. 1991. Systematics of the genus Cyananthus 
Wall. ex Royle. Act. Phytotax. Sinica 29: 25-5}. 

Hong D.-Y. & Pan K.-Y. 1998. The restoration of the genus Cyclocodon 
(Campanulaceae) and its evidence from pollen and seed-coat. Act. 
Phytotax. Sinica 36: 106-110. 

Hong D.-Y., Yang H.-B., Jin C.-L. & Holmgren, N.H. (family eds), 
Scrophulariaceae. In: Wu Z-Y. & Raven, P.H. (eds) Flora of China 18: 
1-212. Beijing: Science Press, and St Louis: Missouri Botanical Garden 
Press. 

Jain, S.K. 1991. Dictionary of Indian Folk Medicine and Ethnobotany. 
New Dehli: Deep Publications. 

Jeffrey, C. & Chen Y.-L. 1984. Taxonomic studies on the tribe Senecioneae 
(Compositae) of Eastern Asia. Kew Bull. 39: 205-446. 

Judd, W.S., Campbell, C.S., Kellogg, E.A. & Stevens, P.F. 1999. Plant 
Systematics: A phylogenetic approach. Sunderland, Massachusetts: 
Sinauer Associates. 

Kawahara, T., Yahara, T. & Watanabe, K. 1989. Distribution of sexual 
and agamospermous populations of Eupatorium (Compositae) in Asia. 
Plant Species Biol. 4: 37-46. 

Kirschner, J. & Stépanek, J. 1996. Interpretation of some older Taraxacum 
names from Asia. Edinb. J. Bot. 53: 215-221. 

Kitamura, S. 1968. Compositae of Southeast Asia and Himalayas, |. Act. 
Phytotax. Geobot. 23: 1-19. 


358. 


359. 


360. 


361. 


362. 


363. 


364. 


365. 


366. 


367. 


368. 


369. 


370. 


371. 


372. 


343: 


374. 


375, 
375a. 


376. 


BIBLIOGRAPHY 


Kitamura, S. 1968. Compositae of Southeast Asia and Himalayas, 2. Act. 
Phytotax. Geobot. 23: 65-81. 
Kitamura, S. 1968. Compositae of Southeast Asia and Himalayas, 3. Act, 
Phytotax. Geobot. 23: 129-152. 
Kitamura, S. 1969. Compositae of Southeast Asia and Himalayas, 4. Act, 
Phytotax. Geobot. 24: 1-27. 
Kitamura, S. 1990. Compositae Asiaticae 4. Act. Phytotax. Geobot. 41: 
169-187. 
Koyama, H. 1968. Taxonomic studies on the tribe Senecionieae of Eastern 
Asia. 2. Enumeration of the species of Eastern Asia. Mem. Fac. Sci., 
Kyoto Univ., Ser. Biol. 2: 19-60. 
Koyama, H. 1968. Taxonomic studies on the tribe Senecionieae of Eastern 
Asia. 2. Enumeration of the species of Eastern Asia. Mem. Fac. Sci. 
Kyoto Univ., Ser. Biol. 2: 137-183. 
Koyama, H. 1978. Notes on some Chinese species of Cacalia 2. Act. 
Phytotax. Geobot. 29: 171-178. 
Koyama, H. 1985. Taxonomic studies in the Compositae of Thailand 6. 
Act. Phytotax. Geobot. 36: 167-172. 
Li, H.-L. 1947. Relationship and taxonomy of the genus Brandisia. 
J. Arnold Arb. 28: 127-136. 
Li, H.-L. 1948. A revision of the genus Pedicularis in China. Part I. Proc. 
Acad. Nat. Sci. Philadelphia 100: 205-378. 
Li, H.-L. 1949. A revision of the genus Pedicularis in China. Part I. 
Proc. Acad. Nat. Sci. Philadelphia 101: 1-214. 
Ling Y. 1965. Notulae de nonnulis generibus tribus Inulearum familiae 
Compositarum florae sinicae. Act. Phytotax. Sinica 10: 167-181. 
Ling Y.-R. 1980. Taxa nova generum Artemisiae et Seriphidii xizangensis. 
Act. Phytotax. Sinica 18: 504-513. 
Ling Y.-R. 1991. An enumeration of Artemisia L. and Seriphidium ( Bess.) 
Poljak. (Compositae) in Himalayas and the south Asian subcontinent. 
Bull. Bot. Surv. India 33: 296-308. 
Ling Y.-R. 1992. Artemisia L. In: Ling Y. & Ling Y.-R. (eds) Flora 
Reipublicae Popularis Sinicae 76(2): 1-253. Beijing: Science Press. 
Ling Y.-R. 1996. Cladistics and biogeography of Artemisia sect. 
Viscidipubes and sect. Alibibractea (Compositae). Act. Phytotan. Sinica 
34: 610-620. 
Lipschitz, S. 1968. Revisio critica specierum sectionis Juraxifoliae Lipsch. 
generis Saussurea DC. Novit. Syst. Plant. Vasc. 9: 194-229. 
Lipschitz, S. 1979. Genus Saussurea DC. (Asteraceae). Leningrad: Nauka. 
Liu S.-W. 1989. Senecioninae. In: Ling Y. & Liu S.-W. (eds) Flora 
Reipublicae Popularis Sinicae 77(2): 1-184. Beijing: Science Press. 
Maheshwari. J.K. 1961. The genus Wightia Wall. in India with a dis- 
cussion on its systematic position. Bull. Bot. Surv. India 3: 31-35. 

1637 


BIBLIOGRAPHY 


ATT. 


378. 


379, 


380. 


381. 


382. 


383. 
384. 


385. 


386. 


387. 


388. 


389. 


390. 


S91) 


392. 


393. 


394. 


495: 


1638 


Maximowicz, C.J. 1888. Diagnoses des plantes nouvelles asiatiques. VII. 
Bull. Acad. Imp. Sct. St-Pétersbourg 32: 477-629. 

Mill, R.R. 2001. Notes relating to the Flora of Bhutan: XLIII,. 
Scrophulariaceae (Pedicularis). Edinb. J. Bot. 58: 57-98. 

Molau, U. 1981. The genus Calceolaria in NW South America VIII. The 
section Calceolaria and appendices to parts I-VIII. Nordic J. Bot. |: 
595-615. 

Morris, K.E. & Lammers, T.G. 1997. Circumscription of Codonopsis and 
the allied genera Cumpanumoea and Leptocodon (Campanulaceae: 
Campanuloideae). I. Palynological data. Bot. Bull. Acad. Sinica 38: 
277-284. 

Nee, M. 1991. Datura or Brugmansia: two genera or one? Solanaceue 
Newsl. 3(2): 27-35. 

Panigrahi, G. 1975, publ. 1976. The genus Adenostemma (Compositae) 
in the Indian Region. Kew Bull. 30: 647-655. 

Parker, C. 1991. A First Manual of Bhutan Weeds. (Privately published.) 
Pennell, F.W. 1943. The Scrophulariaceae of the Western Himalayas. 
Acad. Nat. Sci. Philadelphia Monographs No. 5. 

Philcox, D. 1968. Revision of the Malesian species of Lindernia All. 
(Scrophulariaceae). Kew Bull. 22: 1-72. 

Philcox, D. 1970. A taxonomic revision of the genus Limnophila R.Br. 
(Scrophulariaceae). Kew Bull. 24: 101-170. 

Pilger, R. 1937. Plantaginaceae. In: Engler, A., Das Pflanzenreich 4. 269 
(102 Heft). Leipzig: Engelmann. 

Prain, D. 1889. Some additional species of Pedicularis. J. Asiatic Soc. 
Bengal 58 (2, no. 3): 255-278. 

Prain, D. 1890. Noviciae Indicae. I. The species of Pedicularis of the 
Indian Empire. Ann. Bot. Gard., Calcutta 3: 1-196 [= Noviciae Indicae, 
pp. 1-26]. 

Prain, D. 1896. Noviciae Indicae. XI. Two additional species of Lagotis. 
J. Asiatic Soc. Bengal 65(2, no. 2): 57-66 [= Noviciae Indicae, 
pp. 162-171]. 

Prain, D. 1896. Noviciae Indicae. XIV. Some additional Solanaceae. 
J. Asiatic Soc. Bengal 65 (2, no. 3): 541-543 [= Noviciae Indicae, 
pp. 177-179]. 

Prain, D. 1903. Noviciae Indicae. XX. Some additional Scrophularineae. 
J. Asiatic Soc. Bengal 72 (2, no. 2): 11-38 [=  Noviciae 
Indicae, pp. 393-405]. 

Prakash, V. 1999. Indian Valerianaceae. Jodhpur: Scientific Publishers 
(India). 

Prijanto, B. 1969. The Asiatic species of Lindenbergia Lehm. 
(Scrophulariaceae). Reinwardtia 7: 543-560. 

Randeria, A.J. 1960. The Composite genus B/umea. a taxonomic revision. 
Blumea 10: 176-317. 


396. 


397. 


398, 


399. 


399a. 


400. 


401. 


402. 


403. 


404. 


405. 


406. 


407. 


408. 


409. 


410. 
411. 


412. 


413. 


414. 


415. 
416. 


BIBLIOGRAPHY 


Rao, A.N. 1966. A note on Ellisiophyllum pinnatum (Benth.) Makino. 
Bull. Bot. Surv. India 8: 94—96, 

Rao, R.R., Chowdhery, H.J., Hajra, P.K. et al. 1988. Florue Indicae 
Enumeratio — Asteraceae. Calcutta: Botanical Survey of India. 

Rehder, A. 1903. Synopsis of the genus Lonicera. Ann. Rep. Missouri Bot. 
Gard. 14: 27-232. 

Reveal, J.L., Judd, W.S. & Olmstead, R. 1999. (1405) Proposal to con- 
serve the name Antirrhinaceae against Plantaginaceae. Taxon 48: 182. 
Robinson, H. 1999. Revisions in palaeotropical Vernonieae ( Asteraceae). 
Proc. Biol. Soc. Washington 112: 220-247. 

Rudra, A.B. 1958. Distribution of Mikania scandens Willd. (syn. 
Eupatorium scandens L.) in India. Indian Forester 84: 648. 

Sandina, I.B. 1980. [A critical analysis of the genus Scopolia (Solanaceae).] 
Botanicheskii Zhurnal 65: 485-496. 

Sanjappa, M. & Raju, D.C.S. 1989. Przewalskia Maxim. (Solanaceae) — 
a new generic record for India. Bull. Bot. Surv. India 31: 175-177. 
Sastri, B.N. (ed.) 1952. The Wealth of India. Raw Materials, Vol. 3. New 
Dehli: Council of Industrial and Scientific Research. 

Shih, C. 1987. Cynareae. In: Ling, Y. & Shih, C. (eds) Flora Reipublicae 
Popularis Sinicae 78(1): 20-209. Beijing: Science Press. 

Shih, C. 1997. Lactuceae. In: Ling Y. & Shih C. (eds) Flora Reipublicae 
Popularis Sinicae 80(1): 1-331. Beijing: Science Press. 

Shrestha, K.K. 1997. Taxonomic revision of the Sino-Himalayan genus 
Cyananthus (Campanulaceae). Act. Phytotax. Sinica 35: 396-433. 
Sikdar, J.K. & Maiti, G.G. 1979. Two new records of Compositae for 
West Bengal. Bull. Bot. Surv. India 21: 218-220. 

Singh, P. & Dash, S.S. 1998. Two new generic records for the flora of 
Sikkim. J. Econ. Taxon. Bot. 22: 741-744. 

Singh, S. & Singh, P. 1998. Lonicera litangensis Batalin (Caprifoliaceae) 
— first report from India. J. Econ. Taxon. Bot. 22: 694-696. 

Sink, K.C. 1984. Petunia. Monogr. Thoer. Appl. Genet. 9: 3-9. 

Smith, W.W. 1911. Plantarum novarum in herbario horti regii calcuttensis 
cognitarum decas. J. Asiatic Soc. Bengal N.S. 7: 69-75. 

Srivastrava, R.C. 1997. A taxononomic study of the genus Saussurea DC. 
(Asteraceae) in Sikkim. In: Gupta, P.K. (ed.) Plants of the Indian Sub- 
continent 6: 11-29. Dehra Dun: Bishen Singh Mahendra Pal Singh. 
Sutton, D. 1988. Revision of the Tribe Antirrhineae. London: British 
Museum (Natural History), and Oxford: Oxford University Press. 
Symon, D. E. & Haegi, A. R. 1991. Brugmansia: to be or not to be. 
Solanaceae Newsl. 3(2): 25-26. 

Taylor, P.J. 1989. Utricularia. London: HMSO. 

Tsoong. P.C. 1954. Some new species of Scrophulariaceae from eastern 
Asia. Kew Bull. 1954: 443-450. 


1639 


BIBLIOGRAPHY 


417. Tsoong, P.C. 1963. Pedicularis. In: Tsoong, P.C. (ed.) Flora Reipublicae 
Popularis Sinicae 68. Beijing: Science Press. 

418. Ungricht, S.. Knapp, S. & Press, J.R. 1998. A revision of the genus 
Mandragora (Solanaceae). Bull. Nat. Hist. Museum (London), Botany 
28: 17-40. 

419. Vaid, K.M. & Naithani, H.B. 1970. Cotula australis (Sieb. ex Spreng.) 
Hook. f. — a new record for the north-western and eastern Himalayas. 
Indian Forester 96: 426-428. 

420. Winkler, C. 1895. Carpesii L. Generis species adhuc notas. Act. Hort. 
Petropolitani 14: 2-22. 

421. Wu, C.-Y. 1985. Flora Xizangica 4. Beijing: Science Press. 

422. Yamazaki, T. 1955. Notes on Lindernia, Vandellia, Torenia and their allied 
genera in eastern Asia. J. Japan. Bot. 30: 171-180. 

423. Yamazaki, T. 1962. Notes on Scrophulariaceae of Asia. J. Japan. Bot. 
37: 263-273. 

424. Yamazaki, T. 1965. A revision of the genera Limnophila and Torenia from 
Indochina. J. Fac. Sci., Univ. Tokyo 13: 575-625. 

425. Yamazaki, T. 1971. New and noteworthy plants of Scrophulariaceae in 
Himalaya (3). J. Japan. Bot. 46: 242-250. 

426. Yamazaki, T. 1988. A revision of the genus Pedicularis in Nepal. In: 
Ohba, H. & Malla, S.B. (eds) The Himalayan Plants 1: 91-161. Tokyo: 
The University Museum, The University of Tokyo. 

427. Yamazaki, T. 1990. Scrophulariaceae. In: Smitinand, T. & Larsen, K. 
(eds) Flora of Thailand 5(2). Bangkok: Forest Herbarium, Royal Forest 
Department. 

428. Yang H.-B. 1995. New series of the genus Pedicularis. Act. Phytotax. 
Sinica 33(3): 244-250. 

429. Yang H.-B., Holmgren, N.H. & Mill, R.R. 1998. Pedicularis. In: Wu 
Z.-Y. & Raven, P.H. (eds) Flora of China 18: 97-209. Beiing: Science 
Press, and St Louis: Missouri Botanical Garden Press. 

430. Yeo, P.F. 1978. A taxonomic revision of Euphrasia in Europe. Bot. 
J. Linnean Soc. 77: 223-334. 

431. Yonzone, G.S., Babu, C.R. & Das, D. 1970. On the occurrence of E. 
ligustrinum in India. Indian Forester 96: 351. 

432. Yu G.-T., Li X.-C., Wang Y.-F. et al. 1996. Spermicidal saponins from 
Oreosolen wattii. Act. Bot. Yunnanica 18(2): 229-233. 

433. Zhang Z.-Y., Lu A.-M. & D’Arcy 1994. Solanaceae. In: Wu Z.-Y. & 
Raven, P.H. (eds) Flora of China 17: 300-332. Beijing: Science Press, and 
St Louts: Missouri Botanical Garden Press. 

434. Zheng W.-L. & Luo D.-Q. 1998. A new species of Lobelia 
(Campanulaceae) from Xizang (Tibet), China. Act. Phytotax. Sinica 36: 
549-551. 


Taxonomic papers relevant to this volume have been published in the ‘Notes 


1640 


BIBLIOGRAPHY 


relating to the Flora of Bhutan’ series in the Edinburgh Journal of Botany 
as follows: 


XXII A new species of Jorenia (Scrophulariaceae) by R.R. Mill 50: 211-215 
(1993). 

XXIX Acanthaceae, with special reference to Strobilanthes by J.R.1. Wood 
51: 175-273 (1994). 

XLI Compositae (Asteraceae) by A.J.C. Grierson & L.S. Springate 57: 
397-412 (2000). 

XLII Scrophulariaceae, excluding Pedicularis by R.R. Mill 57: 413-428 
(2000). 

XLII = Scrophulariaceae (Pedicularis) by R.R. Mill 58: 57-98. 


1641 


INDEX OF BOTANICAL NAMES 


Page numbers in bold refer to an illustration. 


ACANTHACEAE, 1243 
Acanthocalyx (DC.) Cannon, 1372 
alba (Handel-Mazzetti) Cannon, 
1373 
delavayi (Franchet) Cannon, 1373 
nepalensis (D. Don) Cannon, 1371, 
1373 
Acanthospermum Schrank, 1612 
hispidum DC., 1609, 1612 
Acanthus L., 1279 
carduaceus Griff., 1277, 1279 
leucostachyus Nees, 1280 
Achillea L., 1566 
millefolium L., 1566 
Achimenes Persoon, 1296 
Acilepis D. Don 
aspera (Hamilton) Robinson, 1483 
saligna (DC.) Robinson, 1483 
silhetensis (DC.) Robinson, 1483 
squarrosa D. Don, 1483 
Acmella Richard, 1604 
calva (DC.) Jansen, 1605, 1609 
paniculata (DC.) Jansen, 1605, 1609 
uliginosa (Swartz) Cassini, 1604, 
1609 
Adenocaulon Hooker, 1422 
bicolor sensu F.B.I. non Hooker, 
1422 
himalaicum Edgeworth, 1422 
nepalense Bittmann, 1424, 1425 
Adenophora Fischer, 1380 
khasiana (Hook.f. & Thomson) 
Collett & Hemsley, 1380, 1381 
Adenosma R. Brown, 1108 
capitatum (Bentham) Hance, 1108 
indianum (Loureiro) Merrill, 1108 
Adenostemma Forster, 1625 
augustifolium Arnott, 1626 
lavenia (L.) Kuntze, 1626 
var. angustifolium (Arnott) 
Koster, 1626 
var. elatum (D. Don) 
Hochreutiner, 1626 


1642 


viscosum Forster 
var. elatum (D. Don) Clarke, 
1626 
var. ‘typica’ sensu F.B.I., 1626 
var. viscosum, 1626 
Adhatoda vasica Nees, 1287 
zeylanica Medikus, 1287 
Aechmanthera Nees, 1253 
gossypina ( Wall.) Nees, 1253 
tomentosa Nees, 1253 
Aeginetia L., 1333 
indica L., 1329, 1333 
var. alba Santapau, 1333 
var. indica, 1333 
pedunculata (Roxb.) Wall., 1333 
Aeschynanthus Jack, 1298 
acuminatus A. DC., 1300 
bracteatus DC., 1301 
var. peelii (Hook.f. & Thomson) 
Clarke, 1301 
chinensis Gardner & Champion, 
1300 
chiritoides Clarke, 1300 
gracilis Clarke, 1299 
grandiflorus (D. Don) Sprengel, 
1302 
hookeri Clarke, 1295, 1302 
kingii Clarke, 1304 
maculatus Lindley, 1303 
var. sikkimensis Clarke, 1303 
maculatus sensu F.B.I. non 
Lindley, 1303 
micranthus Clarke, 1300 
oblongifolius (Roxb.) G. Don, 1319 
parasiticus (Roxb.) Wall., 1302 
parviflorus (D. Don) Sprengel, 1303 
paxtonii Lindley, 1301 
peelii Hook.f. & Thomson, 1301 
ramosissimus Wall., 1303 
sikkimensis (Clarke) Stapf. 1303 
superbus Clarke, 1301 
Ageratina Spach, 1623 
adenophora (Sprengel) King & 


Robinson, 1624 
ligustrina (DC.) King & Robinson, 
1624 
Ageratum L., 1626 
conyzoides L., 1627, 1629 
var. houstonianium (Maller) Sahn, 
1627 
var. mexicanum (Sims) DC., 1627 
houstonianum Miller, 1627 
Aikinia carnosa (Bentham) G. Don, 
1330 
Ainsliaea DC., 1417 
aptera DC., 1418 
latifolia (D. Don) Schultz 
Bipontinus, 1418, 1425 
pteropoda DC., 1418 
Ajania Poljakov, 1551 
khartensis (Dunn) Shih, 1552 
myriantha (Franchet) Shih, 1552 
nubigena (DC.) Shih, 1552, 1553 
Alectra Thunberg, 1145 
avensis (Bentham) Merrill, 1146, 
1153 
indica Bentham, 1146 
Allardia Decaisne, 1548 
glabra Decaisne, 1549 
Ammannia dentelloides Kurz. 1126 
Anaphalis DC., 1515 
acutifolia Handel-Mazzetti, 1521 
adnata DC., 1516 
alata Maximowicz, 1517 
araneosa DC., 1517 
busua (D. Don) DC., 1517 
cavei Chatterjee, 1520 
cinnamomea (DC.) Clarke, 1517 
contorta Hook.f., 1509, 1518 
cooper! Grierson, 1520 
cuneifolia (DC.) Hook.f., 1521 
deserti Drummond, 1519 
griftthii Hook.f.. 1519 
hookeri Hook.f., 1518 
margaritacea (L) Bentham & 
Hook.f... 1517 
nepalensis (Spreng.) 
Handel-Mazzetti. 1521, 1522 
var. monocephala (DC.) 
Handel-Mazzetti, 1521 
var. nepalensis, 1521 
nubigena sensu F.B.1., 1521 


INDEX OF BOTANICAL NAMES 


royleana DC. 
var. concolor Hook.f.. 1518 
subumbellata Clarke, 1520 
tenella DC., 1518 
triplinervis (Sims) Clarke, 1522 
var. intermedia (DC.) Airy Shaw, 
1521 
var. monocephala (DC.) Airy 
Shaw, 1521] 
xylorhiza Hook.f., 1519 
Anisodus Sprengel. 1041 
fischerianus Pascher, 1042 
luridus Sprengel. 1041, 1069 
var. fischerianus (Pascher) Wu & 
Chen, 1042 
Anisopappus Hooker & Arnott. 1630 
chinensis (L.) Hooker & Arnott, 
163] 
Antennaria muscoides Clarke. 1511 
muscoides sensu F.B.I. non Clarke, 
1511 
Anthemideae, 1402 
ANTIRRHINACEAE., 1083 
Antirrhinum L., 1098 
majus L., 1098 
Arctium L., 1424 
lappa L., 1424 
Artemisia L., 1554 
austroyunnanensis Ling & 
Y.R. Ling, 1557. 1558 
bhutanica Grierson & Springate, 
1560. 1561 
hiennis sensu F.B.I. non Willdenow, 
1556 
calophylla Pampanini, 1557. 1558 
campbellii Clarke, 1553, 1560. 1561 
desertorum Sprengel. 1563, 1565 
dubia Besser, 1565 
var. dubia, 1563. 1565 
edgeworthii Balakrishnan, 1564 
var. diffusa (Pampanini) Ling & 
Y.R. Ling. 1564 
hedinii Ostenfeld, 1556. 1557 
indica Willdenow, 1559. 1561 
Japonica auct. non Thunberg. 1565 
minor Jacquemont, 1556, 1557 
moorcroftiana DC.. 1559, 1561 
myriantha Besser. 1562 
var. myriantha, 1561, 1562 


1643 


INDEX OF BOTANICAL NAMES 


var. pleiocephala (Pampanini) 
Y.R. Ling. 1562 
parviflora D. Don, 1563, 1565 
stricta Edgeworth, 1563, 1564 
fm. diffusa Pampanini, 1565 
thellungiana Pampanini, 1562, 1563 
tukuchaensis Kitamura, 1559, 1561 
verlotiorum Lamotte, 1557, 1558 
vulgaris sensu F.B.1. non L., 1559, 
1562 
wellbyi Hemsley & Pearson, 1563, 
1564 
yadongensis Ling & Y.R. Ling, 
1563, 1564 
Aster L., 1531 
ageratoides Turczaninov, 1533 
albescens (DC.) Koehne, 1527, 1533 
var. niveus Handel-Mazzetti, 
1534 
asteroides (DC.) Kuntze, 1537 
subsp. asteroides, 1538 
subsp. costei (Léveillé) Grierson, 
1538 
barbellatus Grierson, 1535 
diplostephioides (DC.) Clarke, 1538 
elegans Clarke non Willdenow, 1535 
flaccidus Bunge 
subsp. flaccidus, 1537 
fm. griseo-barbatus Grierson, 
1537 
heliopsis Grierson, 1536 
heterochaeta Clarke, 1537 
heterochaeta sensu F.B.I. non 
Clarke, 1537 
himalaicus Clarke, 1535 
ionoglossus Ling, 1535 
laevis Torrey & Gray, 1534 
lanuginosus (J. Small) Ling non 
Wendland, 1536 
nakaoi Kitamura, 1533 
neoelegans Grierson, 1535 
platylepis Chen, 1536 
praini (Drummond) Chen, 1536 
sherriffianus Handel-Mazzetti, 1532 
sikkimensis Hooker, 1534 
soulie1 Franchet, 1538 
stracheyit Hook.f., 1536 
tibeticus Hook.f., 1537 
tricephalus Clarke, 1534 


1644 


tricephalus sensu F.B.1. non Clarke, 
1535 
trinervis Nees, 1533 
trinervius D. Don, 1533 
vestitus Franchet, 1532 
Asteracantha longifolia (L.) Nees, 1252 
ASTERACEAE (COMPOSITAE), 
1397 
Astereae, 1402, 1525 
Asteroideae, 1402, 1630 
Asyneuma Grisebach & Schenk, 1379 
fulgens ( Wall.) Briquet, 1371, 1379 
Asystasia Blume, 1282 
macrocarpa Nees, 1282 


Babactes oblongifolia (Roxb.) DC., 
1319 
Baccharoides Moench, 1488 
anthelmintica (L.) Moench, 1488 
Bacopa Aublet, 1113 
chamaedryoides (Kunth) Wettstein, 
1114 
monnieri (L.) Pennell, 1113, 1115 
procumbens (Miller) Greenman, 
1114 
Baphiacanthus cusia (Nees) 
Bremekamp, 1274 
Barleria L., 1280 
cristata L., 1281 
prionites L., 1280 
strigosa Willdenow, 1281 
Beloperone guttata Brandegee, 1289 
Bidens L., 1618 
bipinnata L., 1620 
biternata (Loureiro) Merrill & 
Sherff, 1620 
cernua L., 1619 
pilosa L., 1609, 1613, 1619 
var. bipinnata (L.) Hook.f., 1620 
var. minor auct. non (Blume) 
Sherff, 1620 
var. pilosa sensu F.B.1., 1619 
tripartita L., 1609, 1619 
Bignonia indica L., 1241 
stans L., 1242 
venusta Ker Gawler, 1243 
BIGNONIACEAE, 1083, 1236 
Blumea DC., 1498 
aromatica DC., 1501 
axillaris (Lamarck) DC., 1504 


balsamifera (L.) DC., 1493, 1502 
var. microcephala Kitamura, 
1502 
chinensis sensu F.B.I. non (L.) DC., 
1500 
clarkei Hook.f., 1503 
densiflora DC., 1501 
densiflora sensu F.B.I. non DC., 
1502 
fistulosa (Roxb.) Kurz, 1503 
glomerata DC., 1503 
hieracifolia (D. Don) DC., 1502 
var. evolutior Clarke, 1502 
var. hamiltonii (DC.) Clarke, 
1502 
var. hieracifolia, 1502 
var. macrostachys (DC.) Hook.f., 
1502 
hookeri Clarke, 1501 
lacera (Burman f.) DC., 1504 
laciniata (Roxb.) DC., 1503 
lanceolaria (Roxb.) Druce, 1500 
membranacea DC., 1504 
mollis (D. Don) Merrill, 1504 
myriocephala DC., 1500 
oxydonta DC., 1505 
procera DC., 1500 
riparia (Blume) DC., 1500 
sikkimensis Hook.f., 1501 
sinuata (Loureiro) Merrill, 1503 
subcapitata DC., 1504 
virens DC., 1505 
wightiana DC., 1504 
Blumeopsis Gagnepain, 1507 
falcata auct. non (D. Don) Merrill. 
1507 
flava (DC.) Gagnepain. 1507, 1509 
Boea flocculosa Clarke, 1327 
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macrantha (Clarke) Shih, 1455, 1476 
Championia multiflora Clarke, 1323 
Chirita D. Don, 1315 
acuminata R. Brown, 1319 
bifolia D. Don, 1320 
calva Clarke, 1319 
clarkei Hook.f., 1317 
diaphana Royle, 1317 
dimidiata Clarke, 1318 
edgeworthii DC., 1317 
glabra auct. non Miquel, 1319 
grandiflora Wall., 1320 
kurzii Clarke, 1308 
lachenensis Clarke, 1307, 1317 
macrophylla Wall., 1318 
oblongifolia (Roxb.) Sinclair. 1319 
polyneura Miquel 
var. amabilis Clarke, 1318 
var. thomsonii Clarke, 1317 
primulacea Clarke. 1317 
pumila D. Don, 1317 
umbricola W.W. Smith, 1317 
urticifolia D. Don, 1320 
Chlamydites prainii Drummond. 1536 
Christisonia Gardner, 1333 
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hookeri Hook.f., 1334 
Chromolaena DC., 1627 
odoratum (L.) King & Robinson, 
1628 
Chrysanthemum L., 1551 
atkinsonii Clarke, 1549 
coronarium L., 1566 
indicum L., 1551 
jugorum W.W. Smith 
var. tanacetopsis W.W. Smith, 
1550 
leucanthemum L., 1567 
Cicerbita Wallroth, 1473 
cyanea (D. Don) Beauverd, 1476 
macrantha (Clarke) Beauverd. 1476 
macrorrhiza (Royle) Beauverd, 1474 
sikkimensis (Hook.f.) Shih, 1473 
violifolia (Decaisne) Beauverd, 1473 
Cichorioideae, 140] 
Cirsium Miller, 1424 
arvense (L.) Scopoli, 1427 
eriophoroides (Hook.f.) Petrak, 
1427 
falconeri (Hook.f.) Petrak, 1428, 
1429 
glabrifolium (Winkler) O. & B. 
Fedtschenko, 1430 
griffithii Boissier, 1427 
lineare (Thunberg) Scopoli, 1431 
lipskyi Petrak, 1427 
nishiokae Kitamura, 1430 
shansiense Petrak, 1431 
souliei (Franchet) Mattfeld, 1428 
tibeticum Kitamura, 1430 
verutum (D. Don) Sprengel, 1431 
verutum sensu Kitamura non 
(D. Don) Sprengel, 1428 
wallichii DC., 1430 
var. glabrata (Hook.f.) 
Wendelbo. 1430 
Cissampelopsis (DC.) Miquel. 1589 
buimalia (D. Don) Jeffrey & Chen, 
1589 
corifolia Jeffrey & Chen, 1590, 1591 
sp. A, 1590 
Clarkeasia J.R.I. Wood, 1254 
parviflora (Anderson) J.R.I. Wood. 
1254 
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var. albescens J.R.I. Wood, 1255 
var. parviflora, 1254 
Cnicus argyracanthus (DC.) Clarke, 
1431 
arvensis (L.) Hoffmann, 1427 
chinensis sensu F.B.I. non (Gardner 
& Champion) Clarke, 1431 
eriophoroides Hook.f., 1427 
falconeri Hook.f., 1428 
griffithii Hook.f., 1427 
involucratus sensu F.B.I. non (DC.) 
Hook.f., 1428 
wallichii (DC.) Hook.f. 
var. glabrata Hook.f., 1430 
var. wightii Hook.f., 1430 
Codonacanthus Nees, 1283 
pauciflorus Nees, 1284 
Codonopsis Wall., 1382 
affinis Hook.f. & Thomson, 1387 
benthamiu Hook.f. & Thomson, 
1386 
bhutanica Ludlow, 1385 
convolyulacea Kurz 
var. vinciflora (Komarov) Shen, 
1386 
dicentrifolia (Clarke) W.W.Smith, 
1385 
foetens Hook.f. & Thomson, 1385 
gracilis Hook.f. & Thomson, 1388 
inflata Hook.f. & Thomson, 1387 
javanica (Blume) Hook.f., 1386 
lancifolia (Roxb.) Moeliono, 1384 
subsp celebica (Blume) 
Moeliono, 1384 
parviflora A. DC., 1384 
purpurea Wall., 1385 
subsimplex Hook.f. & Thomson, 
1386 
thalictrifolia Wall., 1384 
vinciflora Komarov, 1386 
viridis Wall., 1381, 1387 
COMPOSITAE (ASTERACEAE), 
1397 
Conyza L., 1542 
angustifolia Roxb., 1545 
bonariensis (L.) Cronquist, 1545 
canadensis (L.) Cronquist, 1546 
floribunda Humboldt, Bonpland & 
Kunth, 1545 
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japonica (Thunberg) Lessing, 1544 
leucantha (D. Don) Ludlow & 
Raven, 1545 
stricta Willdenow, 1543, 1544 
var. pinnatifida (D. Don) 
Kitamura, 1545 
sumatrensis (Retzius) Walker, 1545 
viscidula DC., 1545 
Corallodiscus Batalin, 1321 
x bhutanicus (Craib) B.L. Burtt, 
1322 
cooperi (Craib) B.L. Burtt, 1322 
kingianus (Craib) B.L. Burtt, 1307, 
1321 
lanuginosus (DC.) B.L. Burtt, 1322 
Coreopsis L., 1615 
tinctoria Nuttall, 1615 
Corysanthera elliptica Wall., 1326 
vestita Griff., 1326 
Cosmos Cavanilles, 1617 
bipinnatus Cavanilles, 1617 
sulphureus Cavanilles, 1609, 1617 
Cotula L., 1568 
anthemoides L., 1568 
australis (Sprengel) Hook.f., 1569 
hemisphaerica (Roxb.) Bentham & 
Hook.f., 1568 
Crassocephalum Moench, 1597 
crepidioides (Bentham) S. Moore, 
1597 
Cremanthodium Bentham, 1578 
bhutanicum Ludlow, 1584 
botryocephalum Liu, 1578 
comptum W.W. Smith, 1582 
cordatum Liu, 1584 
cuculliferum W.W. Smith, 1582 
decaisnei Clarke, 1581 
discoideum Maximowicz, 1582 
ellisii (Hook.f.) Kitamura, 1583 
hookeri Clarke, 1576 
subsp. clarkei Good, 1576 
subsp. hookeri, 1576 
subsp. polycephalum Good, 1576 
fm. angustiligulatum Good, 1576 
fm. /atiligulatum Good, 1576 
humile Maximowicz, 1582 
nanum (Decaisne) W.W. Smith, 
1582 
nepalense Kitamura, 1584 


oblongatum Clarke, 1583 
palmatum Bentham, 1580 
var. benthamii Good, 1580 
pinnatifidum Bentham, 1581 
plantagineum Maximowicz, 1583 
plantaginifolium R. Good, 1578 
purpureifolium Kitamura, 1583 
pseudo-oblongatum Good, 1583 
reniforme (DC.) Bentham, 1580, 
1581 
retusum (DC.) Good, 1574 
spathulifolium Liu, 1578 
thomsonii Clarke, 1423, 1581 
yadongense Liu, 1582 
Crepis L., 1453 
acaulis (Roxb.) Hook.f., 1481 
bhotanica Hutchinson, 1461 
depressa Hook f. & Thomson, 1454 
fuscipappa sensu F.B.I. non 
Thwaites, 1457 
glomerata (Decaisne) Clarke, 1460 
glomerata sensu F.B.I. non 
(Decaisne) Bentham & Hook.f., 
1459, 1460 
gracilipes Hook.f., 1456 
hispida D. Don non Forsskal, 1461 
japonica (L.) Bentham, 1457 
racemifera Hook.f., 1456 
simulatrix Babcock, 1456 
tibetica Babcock, 1453 
Cryptothladia (Bunge) Cannon, 1373 
ludlowii Cannon, 1374 
polyphylla (DC.) Cannon, 1374 
Curanga amara Vahl, 1116 
Cyananthus Bentham, 1388 
hookeri Clarke, 1392 
incanus Hook.f. & Thomson, 1389 
subsp. incanus, 1390 
subsp. orientalis Shrestha, 1390 


var. /eiocalyx auct. non Franchet, 


1390 
var. trichocalyx Franchet, 1390 
inflatus Hook.f. & Thomson, 1390 
leiocalyx (Franchet) Cowan 
subsp. lucidus Shrestha, 1390 
lobatus Bentham, 1389, 1391 
macrocalyx Franchet 
subsp. spathulifolius (Nannfeldt) 
Shrestha, 1390 
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microphyllus Edgeworth, 1389 

pedunculatus Clarke, 1389 

spathulifolius Nannfeldt, 1390 
Cyanthillium Blume, 1487 

cinereum (L.) Robinson, 1488, 1491 
Cyathocline Cassini, 1528 

lyrata Cassini, 1528 

purpurea (D. Don) Kuntze, 1528 
Cyclocodon Griffiths, 1382 

celebicus (Blume) Hong, 1384 

lancifolius (Roxb.) Kurz, 1384 
Cymbalaria Hill, 1097 

muralis Gaertner, Meyer & 

Scherbius, 1097 

Cyphomandra Sendtner, 1063 

betacea (Cavanilles) Sendtner, 1064 

crassicaulis (Ortega) Kuntze. 1064 


Daedalacanthus ciliatus Craib, 1279 
griffithii Anderson, 1276 
nervosus (Vahl) Anderson, 1278 
purpurascens (Nees) Anderson, 1279 
scaber (Nees) Anderson, 1278 
splendens Anderson, 1278 
tubiflorus Anderson, 1276 
Dahlia Cavanilles, 1616 
x hortensis Guillaumin, 1616 
imperialis Ortgies, 1616 
x pinnata Cavanilles, 1616 
x variabilis (Willdenow) 
Desfontaines, 1616 
Datura L., 1066 
alba Nees, 1067 
fastuosa L., 1067 
metel L.. 1067 
stramonium L., 1067. 1069 
suaveolens Willdenow, 1068 
tatula L., 1067 
Dentella repens J. & G. Forster. 1126 
Dianthera collina (Anderson) Clarke, 
1290 
debilis Clarke, 1289 
virgata Clarke, 1289 
Dichrocephala DC., 1525 
benthamii Clarke, 1526 
chrysanthemifolia (Blume) DC.. 
1528 
integrifolia (L.f.) Kuntze, 1526, 1527 
latifolia DC., 1526 
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Dichrotrichum griffithii (Wight) Clarke, 
1305 
Dicliptera Jussieu, 1291 
bupleuroides Nees, 1292, 1293 
roxburghiana Nees 
var bupleuroides (Nees) Clarke, 
1292 
var. roxburghiana sensu F.B.1. 
non Nees, 1292 
roxburghiana sensu Yamazaki non 
Nees, 1293 
Didissandra bhutanica Craib, 1322 
cooperi Craib, 1322 
kingiana Craib, 1321 
lanuginosa (DC.). Clarke, 1322 
muscicola Diels, 1308 
rufa Hook.f., 1321 
Didymocarpus Wall., 1308 
albicalyx Clarke, 1312 
andersonii Clarke, 1311 
aromaticus D. Don, 1313 
aurantiacus Clarke, 1310 
bhutanicus Wang, 1312 
cinereus D. Don, 1313 
curvicapsa Hilliard, 1313 
curvicapsularis Clarke, 1313 
denticulatus W.T. Wang, 1313 
griffithii Wight, 1305 
lanuginosus DC., 1322 
leucocalyx Clarke, 1312 
macrophylla auct. non D. Don, 1311 
mortonii Clarke, 1310 
multiflorus Wall., 1327 
oblongus D. Don, 1311 
obtusus R. Brown, 1313 
pedicellatus R. Brown, 1311 
podocarpus Clarke, 1307, 1314 
pulcher Clarke, 1314, 1315 
subalternans R. Brown, 1313 
var. curvicapsa C.B. Clarke, 1313 
var. curvicapsularis Clarke, 1313 
triplotrichus Hilliard, 1311 
verticillatus Wall., 1311 
Diflugossa colorata (Nees) Bremekamp, 
1273 
crinita (Nees) Bremekamp, 1273 
divaricata (Nees) Bremekamp, 1273 
paupera (Clarke) Bremekamp, 1265 
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Digitalis L., 1132 
purpurea L., 1132 
DIPSACACEAE, | 368 
Dipsacus L., 1369 
asper DC., 1370 
atratus Clarke, 1370 
inermis Wall., 1370 
var. mitis (D. Don) Nasir, 1370 
mitis D. Don, 1370 
strictus D. Don, 1370 
Dopatrium Bentham, 1114 
junceum (Roxb.) Bentham, 1114, 
1115 
Doronicum L., 1584 
hookeri Clarke, 1547 
latisquamatum C.E.C. Fischer, 1536 
roylei DC., 1584 
Dubyaea DC., 1461 
cymiformis Shih, 1461 
hispida DC., 1461 
pteropoda Shih, 1461 
stebbinsii Ludlow, 1462 
Duhaldea DC., 1494 
cappa (D. Don) Anderberg, 1495 
cuspidata (DC.) Anderberg, 1496 
eupatorioides (DC.) Anderberg, 
1495 
griffithii (Clarke) Anderberg, 1497 
nervosa (DC.) Anderberg, 1493, 
1496 
rubricaulis (DC.) Anderberg, 1496 
simonsii (Clarke) Anderberg, 1496 


Ebermaiera glauca Nees, 1251 
polybotrya Nees, 1250 
Echinacanthus Nees, 1253 
andersonii Clarke, 1254 
attenuatus Nees, 1249, 1253 
calycinus (Nees) Nees, 1272 
longistylus Clarke, 1254 
parviflorus Anderson, 1254 
Eclipta L., 1622 
alba (L.) Hasskarl, 1623 
erecta L., 1623 
prostrata (L.) L., 1609, 1623 
Elephantopus L., 1488 
scaber L., 1489, 1491 
Eleutheranthera Bosc, 1606 
ruderalis (Swartz) Schultes 
Bipontinus, 1606 


ELLISIOPHYLLACEAE, 1128 
Ellisiophylloideae, 1128 
Ellisophyllum Maximowicz, 1126 
pinnatum (Bentham) Makino, 1127, 
1128 
subsp. bhutanense R.R. Mill, 
1128 
subsp. pinnatum, 1128 
reptans auct. non Maximowicz, 1128 
Emilia Cassini, 1598 
angustifolia DC., 1599 
prenanthoidea DC., 1599 
sonchifolia (L.) DC., 1598 
Endopogon khasyanus Nees, 1259 
Enhydra fluctuans in error, 1614 
Enydra Loureiro, 1614 
fluctuans Loureiro, 1614 
Epithema Blume, 1328 
carnosum Bentham, 1329, 1330 
Eranthemum L., 1275 
ciliatum (Craib) Benoist, 1277, 1279 
erythrochilum J.R.I. Wood, 1276, 
1277 
griffithii (Anderson) Bremekamp & 
Nannenga-Bremekamp, 1276, 
1277 
indicum (Nees) Clarke, 1283 
nervosum (Vahl) Roemer & 
Schultes. 1278 
palatiferum Nees, 1282 
pulchellum Andrews, 1277, 1278 
purpurascens Nees, 1279 
splendens (Anderson) Siebert & 
Voss, 1277, 1278 
splendens sensu Sikdar non 
(Anderson) Siebert & Voss, 1276 


strictum sensu Yamazaki non Roxb.. 


1279 
tubiflorum (Anderson) Lindau. 
1276, 1277 
Erechtites Rafinesque 
valerianifolia (Reichenbach) DC.. 
1598 
Erigeron L., 1540 
acer L. 
var. multicaulis (DC.) Clarke, 
1541 
alpinus L. 
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var. multicaulis DC., 1541 
asteroides Roxb. non Besser, 1541 
bellidioides (D. Don) Clarke, 1542 
canadensis L.. 1546 
karvinskianus DC., 1540 
mucronatus DC., 1540 
multiradiatus (DC.) Clarke, 154]. 

1543 
sublyratus DC., 1541 
sumatrensis Retzius, 1545 

Ethulia Lf. 
conyzoides L.f. 

subsp. conyzoides, 1488 
megacephala auct. non Schultes 

Bipontinus, 1488 

Eupatorieae, 1402 

Eupatorium L., 1628 
adenophorum Sprengel, 1624 
cannabinum L. 

subsp. asiaticum Kitamura 

var. heterophyllum (DC.) 
Kitamura, 1630 
cannabinum sensu F.B.1. non L.., 

1630 
chinense auct. non L., 1630 
glandulosum Humboldt. Bonpland & 

Kunth non Michaux, 1624 
heterophyllum auct. non DC., 1630 
ligustrinum DC.. 1624 
longicaule sensu Clarke non DC., 

1630 
mairei Léveille, 1629, 1630 
nodiflorum DC.. 1630 
odoratum L., 1628 
reevesii sensu F.B.I. ?2non DC.. 1630 
sp. A, 1630 

Euphrasia L., 1151 
sect. Semicalcaratae Bentham, 1151 
bhutanica Pugsley, 1152. 1153 
chumbica R.R. Mill, 1155 
himalayica Wettstein, 1151, 1154 
Jaeschkei auct. non Wettstein, 1152 
jaeschkei Wettstein. 1154 
Aurramensis auct. non Pennell, 1155 
kurramensis Pennell. 1155 
melanosticta R.R. Mill, 1154, 1155 
officinalis L. aggregate. 1152 
platyphylla auct. non Pennell, 1155 
platyphylla Pennell, 1151! 
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Gaillardia Fougeroux, 1602 
pulchella Fougeroux, 1603 
Galinsoga Ruiz & Pavon, 1610 
ciliata (Rafinesque) Blake, 1609, 
1611 
parviflora Cavanilles, 1609, 1610, 
1613 
quadriradiata Ruiz & Pavon, 1611 
Gamochaeta Weddell, 1523 
pensylvanicum ( Willdenow) 
Cabrera, 1523 
Gamolepis annua Lessing, 1601 
Gendarussa vulgaris Nees, 1287 
Gerbera Gronovius, 1418 
sect. Anandria (Lessing) Schultz 
Bipontinus, 1420 
anandria (L.) Schultz Bipontinus, 
1420 
bonatiana (Beauverd ) Beauverd, 
1420 
kunzeana A. Brown & Ascherson, 
1421 
kunzeana auct. non A. Brown & 
Ascherson, 1421 
lijangensis Tseng, 1421 
macrophylla Hook.f., 1419 
maxima (D. Don) Beauverd, 1419 
nivea (DC.) Schultz Bipontinus, 
1419, 1425 
piloselloides (L.) Cassini, 1419 
GESNERIACEAE, 1296 
Glossocardia Cassini, 1618 
bidens (Retzius) Veldkamp, 1609, 
1618 
Glossogyne pinnatifida DC., 1618 
Gmelina speciosissima D. Don, 1236 
Gnaphalieae, 1401 
Gnaphalium L., 1523 
adnatum (DC.) Kitamura, 1516 
affine D. Don, 1522 
hypoleucum DC., 1523 
indicum sensu F.B.I. non L., 1524 
lutevalbum L. 
var. multiceps (DC.) Hook.f. 
1522 
polycaulon Persoon, 1524 
purpureum sensu F.B.I. non L., 1523 
Goldfussia anisophylla (Loddiges) Nees, 
1273 
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capitata Nees, 1263 
colorata Nees, 1273 
crinita Nees, 1273 
lamiifolia Nees, 1266 
multidens (Clarke) Bremekamp, 1266 
oligocephala (Clarke) Bremekamp, 
1265 
pentstemonoides Nees, 1265 
thomsonii Hooker, 1265 
Gonatostemon boucheanum Regel, 1320 
Grangea Adamson, 1528 
maderaspatana (L.) Poiret, 1529 
Gratiola ciliata Colsmann, 1125 
Guizotia Cassini, 1615 
abyssinica (L.f.) Cassini, 1615 
Gymnanthemum Cassini 
obovatum Gaudichaud, 1483 
volkameriifolium (DC.) Robinson, 
1483 
Gynura Cassini, 1599 
’ angulosa DC., 1600 
var. pedunculata Hook.f., 1600 
bicolor (Willdenow) DC., 1600 
crepidioides Bentham, 1597 
cusimbua (D. Don) S. Moore, 1600 
nepalensis DC., 1600 
pseudochina (L.) DC., 1595, 1599 


Habrothamnus elegans Neumann, 107! 
Helenieae, 1402 
Heliantheae, 1402 
Helianthus L., 1608 
annuus L., 1608 
grosseserratus Martens, 1610 
Hemiboea himalayensis Léveillé, 1304 
Hemigraphis Nees, 1255 
hirta (Vahl) Anderson, 1255 
Hemiphragma Wall., 1129 
heterophyllum Wall. 
var. heterophyllum, 1127, 1129 
Hemisteptia Fischer & Meyer, 145] 
lyrata (Bunge) Fischer & Meyer, 
1452 
Henckelia bifolia (D. Don) Dietrich, 
1320 
cinerea (D. Don) Sprengel, 1313 
grandifolia Dietrich, 1318 
oblonga (D. Don) Sprengel, 1311 
pumila (D. Don) Sprengel, 1317 


urticifolia (D. Don) Dietrich, 1320 
wallichiana Dietrich, 1320 
Herpestis monnieri (L.) Humboldt, 
Bonpland & Kunth, 1113 
Heterocodon Nuttall, 1380 
brevipes (Hemsley) Handel-Mazzetti 
& Nannfeldt, 1380 
Heteropappus Lessing, 1530 
gouldii (C.E.C. Fischer) Grierson, 
1531 
Hieracium L., 1481 
umbellatum L., 1482 
Hippolytia Poljakov, 1550 
gossypina (Hook.f. & Thomson) 
Shih, 1550, 1553 
Homocodon brevipes (Hemsley) Hong, 
1380 
HYDROPHYLLACEAE, 1128 
Hygrophila R. Brown, 1251 
auriculata (Schumacher) Heine, 
1252 
helodes Heine, 1251 
phlomoides Nees, 1252 
polysperma (Roxb.) Anderson, 1252 
salicifolia (Vahl) Nees, 1252 
spinosa Anderson, 1252 
Hyoscyamus L., 1043 
agrestis Kitaibel ex Schultes, 1043 
niger L., 1043 
Hypoestes R. Brown, 1293 
triflora (Forsskal) Roemer & 
Schultes, 1293 


Incarvillea Jussieu, 1238 
himalayensis Grey-Wilson, 1237, 
1239 
longiracemosa Sprague, 1239 
lutea Bureau & Franchet 
subsp. /ongiracemosa (Sprague) 
Grierson, 1239 
mairei (Léveillé) Grierson 
var. grandiflora (Wehrhahn) 
Grierson, 1239 
oblongifolia Roxb., 1319 
parasitica Roxb., 1302 
younghusbandii Sprague. 1239 
Inula L., 1489 
cappa (D. Don) DC.. 1495 
eupatorioides DC., 1495 
griffithii Clarke, 1497 
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hookeri Clarke, 1489 
macrosperma Hook.f., 1547 
nervosa DC., 1496 
rubricaulis (DC.) Clarke, 1496 
simonsii Clarke, 1496 
Inuleae, 1401 
Iochroma Bentham, 1066 
coccinea Scheidweiler, 1066 
cyaneum (Lindley) M.L. Green, 
1066 
tubulosum Bentham, 1066 
Isoglossa Oersted, 1289 
collina (Anderson) Hansen, 1290 
Ixeridium (A. Gray) Tzvelev. 1468 
beauverdianum (Léveillé) Springate, 
1468, 1471 
gracile (DC.) Pak & Kawano, 1469 
sagittarioides (Clarke) Pak & 
Kawano, 1469 
Ixeris Cassini, 1467 
gracilis (DC.) Stebbins, 1469 
makinoana (Kitamura) Kitamura, 
1468 
polycephala Cassini 1467 
fm. dissecta (Makino) Ohwi. 
1468 
sagittarioides (Clarke) Stebbins. 
1469 


Jacaranda Jussieu, 1242 
mimosifolia D. Don, 1242 
ovalifolia R. Brown, 1242 

Jurinea cooperi Anthony, 1445 

Justicia L., 1286 
adhatoda L., 1287 
atkinsonii Anderson, 1287 
brandegeana Wasshausen & L.B. 

Smith, 1289 
diffusa Willdenow, 1288 
gendarussa L.f.. 1287 
procumbens L. 
var. simplex (D,. Don) Yamazaki, 
1288 
simplex D. Don, 1288 
vasculosa (Nees) Anderson. 1288 


Kickxia Dumortier, 1095 
sect. Valvatae ( Wettstein) Janchen, 
1095 
incana ( Wall.) Pennell, 1095 
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membranacea Sutton, 1096, 1097 

papillosa R.R. Mill, 1096 

ramosissima ( Wall.) Janchen, 1089, 
1096, 1097 


Lactuca L., 1470 
bracteata Hook.f. & Thomson, 1470 
brevirostris Champion, 1473 
cooperi Anthony, 1454 
decipiens Clarke 
var. mu(/tifida Hook.f., 1475 
dissecta D. Don, 1472 
dolichophylla Kitamura, 1472 
dubyaea Clarke, 1461 
graciliflora DC., 1477 
gracilis DC., 1469 
gracilis sensu F.B.J. non DC., 1468 
hastata DC., 1476 
lessertiana (DC.) Clarke, 1469 
longifolia DC. non Michaux, 1472 
macrantha Clarke, 1476 
macrorrhiza (Royle) Hook.f., 1474 
polycephala (Cassini) Clarke, 1467 
rostrata auct. non (Blume) Kuntze, 
1477 
sagittarioides Clarke, 1469 
sativa L., 1472 
souliei Franchet, 1479 
Lactuceae, 1401 
Laggera Koch, 1505 
alata (D. Don) Oliver, 1506 
aurita (L.f.) Clarke, 1507 
crispata (Vahl!) Hepper & Wood, 
1506 
flava (DC.) Clarke, 1507 
pterodonta (DC.) Oliver & Hiern, 
1506 
Lagotis Gaertner, 1142 
brachystachya Maximowicz, 1144 
chumbica R.R. Mill, 1143 
clarke1 Hook.f., 1144 
crassifolia Prain, 1144 
glauca Gaertner 
var. stkkimensis Hook.f., 1145 
glauca Ruprecht aggregate, 1142 
globosa (Kurz) Hook.f., 1143 
kunawarensis (Bentham) Ruprecht 
var. sikkimensis (Hook.f.) 
Yamazaki, 1139, 1145 
pharica Prain, 1143 
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ramalana sensu Yamazaki non 
Batalin, 1143 
spectabilis Hook.f., 1145 
Lancea Hook.f. & Thomson, 1103 
tibetica Hook.f. & Thomson, 1089, 
1103 
Lathraea L., 1331 
purpurea Cummins, 1331 
squamaria L., 1331 
Launaea L., 1481 
acaulis (Roxb.) Kerr, 1481 
asplenifolia (Willdenow) Hook.f., 
148] 
Leibnitzia Cassini, 1420 
anandria (L.) Turcezaninov, 1420 
nepalensis (Kunze) Kitamura, 1420, 
1421, 1425 
ruficoma (Franchet) Kitamura, 1421 
LENTIBULARIACEAE, 1334 
Leontopodium R. Brown, 1508 
alpinum Cassini, 1512 
var. alpinum sensu F.B.I., 1512, 
1514 
var. stracheyi Hook.f., 1510 
haastioides Handel-Mazzetti, 1511, 
1513 
himalayanum DC., 1513, 1514, 1515 
var. pumilum Ling, 1514 
jacotianum Beauverd, 1512, 1513 
var. haastioides 
(Handel-Mazzetti) 
Srivastava, 1511 
var. jacotianum, 1514 
var. paradoxum (Drummond) 
Beauverd, 1514 
leontopodinum (DC.) 
Handel-Mazzetti, 1514 
monocephalum Edgeworth, 1512, 
1513 
muscoides Handel-Mazzetti, 1511 
nanum (Hook.f. & Thomson) 
Handel-Mazzetti, 1511, 1513 
ochroleucum Beauverd, 1514 
pusillum (Beauverd ) 
Handel-Mazzetti, 1512 
stracheyi (Hook.f.) Hemsley, 1510 
Lepidagathis Willdenow, 1285 
hyalina Nees, 1286 
incurva D. Don. 1286 


trinervis Nees, 1286 
Leptoboea Bentham, 1323 
multiflora (Clarke) Gamble, 1323, 
1325 
pubescens Clarke 1323 
Leptocodon (Hook.f. & Thomson) 
Lemaire, 1388 
gracilis (Hook.f. & Thomson) 
Lemaire, 1381, 1388 
Leptostachya Nees, 1289 
wallichii Nees, 1289 
Leucanthemum Miller, 1567 
maximum auct. non (Ramond) DC., 
1567 
x superbum (J. Ingram) Kent, 1567 
vulgare Lamarck, 1567 
Leucophysalis Rydberg, 1044 
yunnanensis (Kuang & Lu) Averett 
subsp. bhutanica Grierson & 
Long, 1044 
Leycesteria Wall., 1354 
belliana W.W.Smith, 1355 
formosa Wall., 1351, 1355 
glaucophylla (Hook.f. & Thomson) 
Clarke, 1355 
gracilis (Kurz) Airy Shaw, 1355 
stipulata (Hook.f. & Thomson) 
Fritsch, 1355 
Ligularia Cassini, 1572 
amplexicaulis DC., 1574, 1591 
atkinsoni (Clarke) Liu, 1576 
cremanthodioides Handel-Mazzetti. 
1574 
fischeri auct. non (Ledebour) 
Turezaninov, 1577 
fischeri (Ledebour) Turezaninov. 
1577 
hookeri (Clarke) Handel-Mazzetti, 
1576 
fm. hookeri, 1576 
fm. /atiligulata (Good) Mathur, 
1576 
kingiana (W.W. Smith) 
Handel-Mazzetti. 1575 
lancifera (Drummond) Grierson, 
1575 
latiligulata (Good ) Springate, 1576 
mortonti (Clarke) Handel-Mazzetti. 
1575 
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racemosa DC., 1577 
retusa DC., 1574 
sagittata (Maximowicz) Mattfeld, 
1577 
sibirica auct. non (L.) Cassini, 1577 
virgaurea (Maximowicz) Mattfield, 
1578 
Limnophila R. Brown, 1108 
aromatica (Lamarck) Merrill, 1111, 
1115 
chinensis (Osbeck) Merrill, 1112 
subsp. aromatica (Lamarck) 
Yamazaki. 1111 
conferta Bentham, 1112 
gratissima Blume, 111] 
hirsuta (Bentham) Bentham, 1112 
indica (L.) Druce, 1110 
micrantha (Bentham) Bentham. 
1111] 
polyantha Hook.f., 1111 
repens (Bentham) Bentham, 1112 
var. brevipilosa (Yamazaki) 
Yamazaki. 1113 
roxburghii sensu F.B.J. non G. Don, 
1110 
rugosa (Roth) Merrill, 1110 
sessiliflora (Vahl) Blume, 1109, 1110 
sesssilis (Bentham ) Fischer, 1112 
Linaria incana Wall., 1095 
ramosissima Wall., 1097 
Lindenbergia Lehmann, 1104, 1108 
bhutanica Yamazaki, 1105 
grandiflora (D. Don) Bentham, 1106 
grifithi) Hook.f., 1105, 1115 
hookeri Hook.f.. 1105 
indica auct. non (L.) Vatke. 1107 
indica (L.) Vatke, 1107 
macrostachya Bentham, 1107 
muraria (Roxb.) Briihl. 1107, 1115 
philippensis auct. non (Chamisso) 
Bentham, 1106 
philippensis (Chamisso) Bentham, 
1107 
ruderalis sensu Pennell non (Retzius) 
Voigt. 1107 
titensis Sikdar & Maiti, 1106 
urticifolia Lehmann, 1107 
Lindernia Allion1, 1121 
anagallis (Burman f.) Pennell, 1123 
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angustifolia (Bentham) Tsoong, 
1124 

antipoda (L.) Alston, 1125, 1127 

ciliata (Colsmann) Pennell, 1125 

cordifolia (Colsmann ) Merrill, 1123 

crustacea (L.) Mueller, 1124 

erecta (Bentham) Bonati, 1122 

hirsuta (Bentham) Wettstein, 1122 

hookeri (Hook.f.) Wettstein, 1123 

mollis (Bentham) Wettstein, 1123, 
1127 

nummularifolia (D. Don) Wettstein, 
1124 

parviflora (Roxb.) Haines, 1121 

procumbens (Krocker) Borbas, 
1121, 1122 

ruellioides (Colsmann) Pennell, 1125 

viscosa (Hornemann) Boldingh, 
1122 


Listrobanthes khasyana (Nees) 


Bremekamp, 1259 


Lobelia L., 1393 


affinis G. Don non Mirbach, 1395 
alsinoides Lamarck, 1394 
var. alsinoides, 1394 
colorata Wall., 1396 
erecta Hook.f. & Thomson non de 
Vriese, 1397 
erectiuscula Hara, 1391, 1397 
heyneana Roemer & Schultes, 1394 
var. heyneana, 1394 
montana Blume, 1397 
nubigena Anthony, 1397 
nummularia Lamarck, 1391, 1395 
pyramidalis sensu F.B.1I. non Wall., 
1396 
pyramidalis Wall., 1395 
rosea Wall., 1396 
seguinii Léveillé & Vaniot 
var. doniana (Skottsberg) 
Wimmer, 1396 
succulenta Blume, 1395 
terminalis Clarke, 1394 
var. minuta Clarke, 1394 
tibetica Zheng, 1396 
trialata Hamilton, 1394 
trigona Roxb., 1394 
zeylanica L., 1395 
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Lonicera L., 1344 


acuminata Wall., 1351, 1353 
adenophora Franchet, 1352 
alpigena sensu F.B.I. non L., 1352 
angustifolia DC., 1347 
asperifolia (Decaisne) Hook.f. & 
Thomson, 1352 
causcasica Pallas 
subsp. govaniana (DC.) Hara, 
1344 
cyanocarpa Franchet, 1350 
var. porphyrantha Marquand & 
Shaw, 1350 
decipiens Hook.f. & Thomson, 1353 
diversifolia Wall., 1353 
glabrata Wall., 1354 
glaucophylla Hook.f. & Thomson, 
1355 
gracilis Kurz, 1355 
henryi Hemsley, 1353 
hispida Willdenow, 1352 
var. bracteata (Royle) Airy 
Shaw, 1352 
var. setosa Hook.f. & Thomson, 
1352 
hypoleuca Decaisne, 1344 
lanceolata Wall., 1353 
ligustrina Wall., 1350 
litangensis Batalin, 1349 
loureiroi DC., 1353 
macrantha (D. Don) Sprengel, 1354 
magnibracteata Nayar & Giri, 1350 
myrtilloides Purpus, 1347 
myrtillus Hook.f. & Thomson, 1346 
var. depressa Rehder, 1346 
obovata Hook.f. & Thomson, 1349, 
1351 
oxyphylla Edgeworth, 1352 
parvifolia Edgeworth non Hayne, 
1349 
parvifolia Hayne 
var. myrtillus (Hook.f. & 
Thomson) Clarke, 1346 
porphyrantha (Marquand & Shaw) 
Nayar & Giri, 1350 
purpurascens (Decaisne) Walpers, 
1348 
quinquelocularis Hardwicke, 1353 


rupicola Hook.f. & Thomson, 1348 
saccata Rehder, 1349 
spinosa (Decaisne) Walpers, 1348 
stipulata Hook.f. & Thomson, 1355 
syringantha Maximowicz, 1348 
thibetica Bureau & Franchet, 1348 
tomentella Hook.f. & Thomson, 
1347 
var. tsarongensis W.W.Smith, 
1347 
var. tomentella, 1347 
webbiana DC., 1352 
Loxostigma Clarke, 1305 
griffithii (Wight) Clarke, 1295, 1305 
kurzii (Clarke) B.L. Burtt, 1308 
Loxotis intermedia Bentham, 1328 
obliqua (Wall.) Bentham, 1328 
Lycianthes (Dunal) Hassler, 1060 
biflora (Loureiro) Bitter, 1062 
subsp. macrodon (Nees) Deb, 
1061 
crassipetalum ( Wall.) R.R. Mill, 
1053, 1061 
laevis (Dunal) Bitter, 1061 
subsp. crassipetala ( Wall.) Deb, 
1061 
lysimachioides ( Wall.) Bitter, 1062 
var. lysimachioides, 1062 
macrodon (Nees) Bitter. 1061 
subsp. /ysimachioides ( Wall.) 
Deb, 1062 
pachypetala (Sprengel ) Bitter, 1061 
Lycium L., 1040 
armatum Griffith, 1040 
barbarum L., 1041 
chinense L., 1041 
depressum Stocks, 1041 
ruthenicum Murray, 1041 
turcomanicum Miers, 1041 
Lycopersicon Miller, 1063 
esculentum Miller, 1063 
/ycopersicum (L.) Karsten, 1063 
Lysimachia evalvis Wall.. 1062 
Lysionotus D. Don, 1304 
atropurpureus Hara, 1305 
himalavensis (Léveillé) Wang & Li. 
1304 
king (Clarke) Hilliard, 1304 
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pubescens Clarke, 1305 
serratus D. Don, 1295, 1304 
ternifolia Wall., 1304 

wardii W.W. Smith, 1305 


Mackaya Harvey, 1283 
indica (Nees) Ensermu. 1283 
macrocarpa (Nees) Das, 1282 
Mandragora L., 1064 
caulescens Clarke, 1065 
subsp. caulescens, 1065 
subsp. flavida Grierson & Long. 
1065, 1069 
subsp. purpurascens Grierson & 
Long, 1065 
shebbarei C.E.C. Fischer, 1042 
Matricaria L. 
matricarioides (Lessing) Porter, 
1550 
Mazus Loureiro, 1100 
delavayi Bonati, 1102, 1103, 1115 
dentatus Bentham. 1101 
goodeniifolius (Hornemann) Pennell. 
1102 
henryi Tsoong, 1101 
japonicus (Thunberg) Kuntze, 1102 
var. delavayi (Bonati) Tsoong, 
1102 
pumilus (Burman f.) van Steenis. 
1102 
var. delavayi (Bonati) Wu, 1102 
rugosus Loureiro, 1102 
surculosus D. Don, 1101 
Mecardonia Ruiz & Pavon, 1113 
dianthera (Swartz) Pennell, 1114 
procumbens (Miller) Small, 1114 
Melasma avense (Bentham) Handel- 
Mazzetti. 1146 
Microcarpaea R. Brown, 1126 
minima (Retzius) Merrill, 1126 
mucosa R. Brown, 1126 
Microglossa albescens (DC.) Clarke, 
1533 
Microglossa DC., 1546 
pyrifolia (Lamarck) Kuntze, 1546 
volubilis DC., 1546 
Mikania Willdenow, 1625 
cordata (Burman f.) Robinson 
var. indica Kitamura, 1625 
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micrantha Kunth, 1625 
scandens sensu F.B.I. non (L.) 
Willdenow, 1625 
Mimulus Adanson, 1098 
bhutanicus Yamazaki, 1089, 1099 
bodinieri Vaniot, 1099 
nepalensis Bentham, 1089, 1099, 
1100 
var. procerus Grant, 1099 
tenellus Bunge 
var. procerus (Grant) Handel- 
Mazzetti. 1099 
Montanoa Cervantes, 1623 
bipinnatifida (Kunth) Koch, 1623 
Morina L., 1374 
betonicoides Bentham, 1373 
delavayi Franchet, 1373 
longifolia DC., 1375 
nepalensis D. Don, 1373 
polyphylla DC., 1374 
MORINACEAE, 1372 
Mulgedium Cassini, 1469 
bracteatum (Hook.f. & Thomson) 
Shih, 1470, 1471 
lessertianum DC., 1469 
Mutisieae, 1401 
Mutisioideae, 1401 
Mycelis sagittarioides (Clarke) 
Sennikov, 1469 
Myriactis Lessing, 1529 
nepalensis Lessing, 1527, 1529 
wallichii Lessing, 1530 
wightii DC., 1530 


Nannoglottis Maximowicz, 1547 
hookeri (Hook.f.) Kitamura, 1543, 
1547 
Nanorrhinum Betsche, 1095 
Nardostachys DC., 1364 
grandiflora DC., 1366 
jatamansi (D. Don) DC., 1365, 1366 
Nelsonia R. Brown, 1250 
campestris R. Brown, 1250 


canescens (Lamarck) Sprengel, 1249, 


1250 
Neopicrorhiza Hong, 1130 
minima R.R. Mill, 1132, 1139 
scrophulariifiora auct. non (Pennell ) 
Hong, 1132 
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scrophulariiflora (Pennell) Hong, 
1131, 1139 
Nicandra Adanson, 1039 
physalodes (L.) Scopoli, 1039, 1075 
physaloides (L.) Gaertner, 1039 
Nicandreae, 1039 
Nicotiana L., 1072 
plumbaginifolia Viviani, 1074 
rustica L., 1073 
tabacum L., 1073, 1074, 1075 
Notoseris Shih, 1477 
sp. A, 1478 


Odontonomella indica (Nees) Lindau, 
1283 
Oreosolen Hook.f., 1043, 1093 
unguiculatus Hemsley, 1094 
wattii Hook.f., 1094 
williamsii Yamazaki, 1095 
OROBANCHACEAE, 1083, 1330 
Orobanche L., 1331 
aegyptiaca Persoon, 1332 
indica Roxb., 1332 
pedunculata Roxb., 1333 
solmsil Hook.f., 1329, 1332 
Oroxylum Ventenat, 1241 
indicum (L.) Ventenat, 1241 


Paraboea (Clarke) Ridley, 1327 
multiflora (R. Brown) B.L. Burtt, 
1327, 1329 
Parasenecio W.W. Smith & J. Small, 
1570 
chenopodifolius (DC.) Grierson, 
1572 
chola (W.W. Smith) Chen, 1572 
palmatisectus (Jeffrey) Chen, 1571 
quinquelobus (DC.) Chen, 1571 
Parthenium L., 1622 
hysterophorus L., 1609, 1622 
Patrinia Jussieu, 1364 
jatamansi D. Don, 1366 
monandra Clarke, 1364 
Paulownia Sieber & Zuccarini. 1235 
Paulownieae, 1236 
PEDALIACEAE, 1293 
Pedicularis L., 1156 
group Allophyllum Li, 1194 
group Cyclophyllum Li, 1170 


sect. Asthenocaulus R.R. Mill, 1188 

sect. Botryantha Li, 1230 

sect. Brachychila Li, 1201 

sect. Brachyphyllum Li, 1192 

sect. Brachystachys (Tsoong) 
Yamazaki, 1180 

sect. Brevispica R.R. Mill, 1180 

sect. Cladomania Li, 1210 

sect. Cryptorhynchus Yamazaki, 
119] 

sect. Dolichomischus Li, 1202 

sect. Dolichophyllum Li, 1193 

sect. Elephanticeps Yamazaki, 1190 

sect. Hyporrhyncholophae 
Hurasawa, 1192 

sect. Lasioglossa Li, 1194 

sect. Leptochilus Yamazaki, 1221 

sect. Nothosigmantha R.R. Mill, 
1182 

sect. Orthorrhynchus (Prain) 
Yamazaki, 1183 

sect. Orthorrhynchus Prain, 1183 

sect. Orthosiphonia Li, 1170 

sect. Pedicularis, 1210 

sect. Phanerantha Li, 1222, 1228 

sect. Phyllomania Li, 1210 

sect. Rhizophyllastrum R.R. Mill, 
1215 

sect. Rhizophyllum Li, 1204 

sect. Sacchochilus Yamazaki, 1231 

sect. Schizocalyx Li, 1228 

sect. Sigmantha Li, 1177 

ser. Aloenses Li, 1201 

ser. Asplenifoliae, 1215 

ser. Carnosae Prain, 1210, 1213 

ser. Cheilanthifoliae Maximowicz. 
1182 

ser. Collatae Prain, 1180 

ser. Corydaloides Li, 1202 

ser. Craspedotrichae Li, 1196 

ser. Curvipes Prain, 1214 

ser. Debiles Prain, 1185. 1189 

ser. Denudatae Prain, 1172 

ser. Excelsae Maximowicz, 1221 

ser. Filiculae Li, 1218 

ser. Flammeae Prain, 1204 

ser. Flexuosae Prain. 1188 

ser. Furfuraceae Prain, 1210 

ser. Garkeanae R.R. Mill, 1227 


—_——_ 
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ser. Gibberae Prain, 117] 

ser. Graciles Maximowicz. 1174 

ser. Imbricatae Yang, 1195 

ser. Integrifoliae Prain, 1190 

ser. Lachnoglossae Prain, 1199 

ser. Longiflorae Prain, 1228 

ser. Ludlowianae Tsoong, 1191 

ser. Lyratae Maximowicz, 1192 

ser. Macranthae Prain, 1222 

ser. Megalanthae Prain, 1231 

ser. Merrillianae Yang, 1208 

ser. Microphyllae Prain, 1184 

ser. Molles Tsoong, 1170 

ser. Myriophyllae Maximowicz, 
1175 

ser. Odontophorae Prain, 1220 

ser. Perpusillae Yamazaki, 1219 

ser. Porringosae Tsoong, 1173 

ser. Pseudasplenifoliae Prain, 1183 

ser. Pseudo-asplenifoliae Prain 
emend. Yamazaki. 1183 

ser. Pseudomacranthae Yang, 1205. 
1227 

ser. Pseudo-oederianae Limpricht, 
1209 

ser. Pseudorostratae Limpricht, 1183 

ser. Pumiliones Prain, 1206 

ser. Regelianae Yamazaki, 1203 

ser. Rhinanthoides Prain, 1230 

ser. Rhynchodontae auct. non Prain, 
1208, 1209 

ser. Robustae Prain, 1224 

ser. Rudes Prain, 1200 

ser. Semitortae Prain, 1177 

ser. Sikkimenses Yang, 1187 

ser. Tantalorhychae Yang. 1194 

ser. Trichoglossae Li. 1198 

ser. Urceolatae Yang, 1193 

ser. Verticillatae Maximowicz, 1177 

alaschanica Maximowicz, 1176 
subsp. alaschanica, 1176 
subsp. tibetica (Maximowicz) 

Tsoong. 1176, 1177 

albiflora (Hook.f.) Prain, 1215 

aloensis Handel-Mazzetti, 1201 

amplicollis Yamazaki. 1214 

anas Maximowicz 
subsp. nepalensis (Yamazaki) 

Yamazaki. 1176 


“1 


oO 
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asplenifolia Floerke 
var. albiflora Hook.f., 1215 
var. asplenifolia sensu F.B.1. non 
Floerke, 1218 
var. pubescens Hook.f., 1225 
bella Hook.f. 
subsp. bella, 1206, 1207 
subsp. holophylla (Marquand & 
Airy-Shaw) Tsoong, 1208 
bifida (D. Don) Pennell, 1213 
branchiophylla Pennell, 1204 
brevifolia sensu F.B.I. non D. Don, 
1185 
brunoniana Pennell, 1175 
carnosa Wall., 1213 
chumbica Prain, 1188 
clarkei Hook.f., 1195, 1196 
collata Prain, 1180, 1181 
confertiflora Prain, 1185 
subsp. confertiflora, 1185 
subsp. parvifolia 
(Handel-Mazzetti) 
Tsoong, 1185 
cooperi Tsoong, 1216 


cryptantha Marquand & Airy-Shaw, 


1202 

subsp. cryptantha, 1202 

subsp. erecta Tsoong, 1203 
curvipes Hook.f., 1214 
daltoni Prain, 1225, 1226 
denudata Hook.f., 1172 
dhurensis R.R. Mill, 1201, 1207 
diffusa Prain 

subsp. diffusa, 1179 

subsp. elatior Tsoong, 1179 
elwesit Hook.f., 1204, 1223, 1226 
excelsa Hook.f., 1221, 1223 
fenestrata Clarke, 1226 
filiculiformis Tsoong, 1219 

var. dolichorhyncha Tsoong, 

1219 

var. filiculiformis, 1219 
flagellaris auct. non Bentham, 1184 
flagellaris Bentham, 1184 
fletcheri Tsoong, 1205 
fletcheriana Tsoong, 1205 
flexuosa Hook.f., 1189 

var. longituba Tsoong, 1190 
furfuracea Bentham, 1207, 1211 
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var. integrifolia Hook.f., 1210 
gammieana Prain, 1184 
garckeana Maximowicz, 1227 
gibbera Prain, 1171 
globifera Hook.f., 1182 
gracilis Bentham, 1174 
subsp. gracilis, 1174 
subsp. macrocarpa (Prain) 
Tsoong, 1175 

subsp. stricta (Prain) Tsoong, 
1174, 1181 

var. gracilis 
fm. stricta Prain, 1174 

var. macrocarpa Prain, 1175 
heydei Prain, 1186 
hicksii Tsoong, 1207, 1219 
hookeriana Bentham, 1229 
hookeriana sensu Tsoong non 

Bentham, 1229 
imbricata Tsoong, 1196 
inconspicua Tsoong, 1187 
instar Maximowicz, 1175 

var. paradoxa Prain, 1186 
integrifolia Hook.f., 1181, 1190 
kingil Maximowicz, 1202 
labellata Jacquemont, 1231 
lachnoglossa Hook.f., 1199, 1207 
longiflora Rudolph 

subsp. tubiformis (Klotzsch & 

Garcke) Pennell, 1223, 1228 
subsp. tubiformis (Klotsch & 
Garke) Pennell 
fm. maxima Bonati, 1229 
var. tubiformis (Klotzsch & 
Garke) Tsoong, 1228 
longipedicellata Tsoong, 1217 

var. lanocalyx R.R. Mill, 1218 

var. longipedicellata, 1218 
ludlowiana Tsoong, 1181, 1191 
lyrata Maximowicz, 1193 
megalantha D. Don, 1223, 1226, 

123] 

var. alba ined., 1232 

var. pauciflora Maximowicz, 1233 
megalochila Li 

var. ligulata Tsoong, 1233 

var. megalochila 

fm. megalochila, 1233 
fm. rhodantha Tsoong, 1232 


melalimne R.R. Mill, 1197 
microcalyx Hook.f., 1212 
microloba R.R. Mill, 1216 
mollis Bentham, 1170, 1181 
mucronulata Tsoong, 1196 
nagaensis Li, 1215 
nana C.E.C. Fischer, 1180 
nepalensis Prain, 1224 
fm. alba Tsoong, 1224 
oederi auct. non Vahl, 1209 
oederi Vahl, 1204 
subsp. branchiophylla (Pennell ) 
Tsoong, 1204, 1207, 1231 
subsp. heteroglossa (Prain) 
Pennell, 1205 
subsp. multipinna (Li) Tsoong, 
1205 
subsp. oederi, 1205 
oliveriana Prain, 1177 
subsp. /asiantha Tsoong, 1177 
odontophora Prain, 1220 
pantlingi Prain, 1210 
paradoxa (Prain) Yamazaki, 1186 
pauciflora (Maximowicz) Pennell, 
1233 
pennelliana Tsoong, 1175 
perpusilla Tsoong, 1220 
polygaloides Hook.f., 1172 
porrecta 
var. sikkimensis Tsoong, 1186 
porriginosa Tsoong, 1173 
prainiana Maximowicz, 1200 
przewalskii Maximowicz, 1208 
subsp. australis (Li) Tsoong, 
1208 
subsp. przewalskii, 1208 
pseudoversicolor Handel-Mazzetti. 
1205, 1209 
regeliana Prain, 1}203, 1207 
rhinanthoides Schrenk, 1230 
subsp. labellata (Jacquemont) 
Pennell, 1223, 1231 
subsp. revoluta Pennell, 1231 


subsp. tibetica (Bonati) Tsoong. 


1231 
var. labellata (Jacquemont) 
Prain, 1231 
robusta Hook.f., 1226 
roylei Maximowicz. 1178, 1181 
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subsp. megalantha Tsoong, 1179 
var. brevigaleata Tsoong, 1179 
var. roylei, 1178 
var. speciosa (Prain) Yamazaki, 
1179 
subvar. speciosa Prain, 1179 
rudis Maximowicz, 1201 
rudis Prain non Maximowicz, 1200 
rupicoloides Yamazaki, 1179 
saipalensis Yamazaki, 1179 
sanguilimbata R.R. Mill, 1198 
schizorrhyncha Prain, 1181, 1183, 
1189 
scullyana Maximowicz, 1222, 1223 
sikkimensis Bonati, 1188, 1216 
sikkimensis Clarke non Bonati, 1189 
siphonantha D. Don, 1223, 1229 
subsp. prostrata (Bonati) 
Tsoong, 1229 
var. prostrata Bonati, 1229 
tantalorhyncha Bonati, 1194 
tenuicaulis Prain. 1190 
trichodonta Yamazaki, 1218 
trichoglossa Hook.f., 1198 
tubiflora sensu F.B.J. non Fischer, 
1228 
tubiformis Klotzsch & Garcke, 1228 
verticillata sensu F.B.I. non L., 1178 
wallichii auct. non Bunge, 1218 
woodii R.R. Mill, 1234 
xylopoda Tsoong, 1181, 1193 
yarilaica R.R. Mill, 1208 
Pentanema Cassini, 1489 
vestitum (DC.) Ling, 1490 
Pentapyxis stipulata (Hook.f. & 
Thomson ) Clarke, 1355 
Peplidium Delile, 1126 
Peracarpa Hook.f. & Thomson, 1382 
carnosa ( Wall.) Hook.f. & 
Thomson, 1381, 1382 
Perilepta auriculata (Nees) Bremekamp. 
1260 
edgeworthiana (Nees) Bremekamp., 
1260 
Peristrophe Nees, 1292 
fera Clarke. 1293 
nodosa Griff.. 1293 
speciosa (Roxb.) Nees, 1292 
Petasites Gaertner. 1570 
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himalaicus Kitamura, 1570 
tricholobus Franchet, 1570 
Petunia L., 1076 
axillaris (Lamarck) Britton, Sterns 
& Poggenburg. 1076 
hybrida Vilmorin, 1076 
inflata Fries, 1076 
violacea auct. non Lindley, 1076 
Phaulopsis Willdenow, 1274 
dorsiflora (Retzius) Santapau, 1275 
imbricata (Forsskal ) Sweet, 1275 
parviflora Willdenow, 1275 
Phelipaea aegyptiaca (Persoon) 
Walpers, 1332 
indica (Roxb.) G. Don, 1332 
Phlogacanthus Nees, 1284 
asperulus Nees, 1285 
guttatus (Nees) Nees, 1285 
pubinervius Anderson, 1285 
quadrangularis (Hooker) Heine, 
1285 
thyrsiflorus (Roxb.) Nees, 1284 
thyrsiformis (Hardwicke) 
Mabberley, 1284 
vitellinus (Roxb.) Anderson, 1285 
Phryma L., 1341 
leptostachya L., 1341 
var. leptostachya, 1341 
var. oblongifolia (Koidzum1) 
Honda, 1335, 1341 
PHRYMACEAE, 1340 
Phtheirospermum Bunge, 1155 
glandulosum Bentham, 1156 
tenuisectum Bureau & Franchet, 
1153, 1156 
Physaliastrum Makino, 1044 
yunnanense Kuang & Lu 
subsp. bhutanicum (Grierson & 
Long) D’Arcy & Zhang, 1044 
subsp. yunnanense, 1044 
Physalis L., 1044 
alkekengi L., 1045 
angulata L., 1045 
divaricata D. Don, 1045, 1069 
edulis Sim, 1045 
indica Lamarck 
var. indica, 1045 
var. microcarpa Nees, 1045 
minima sensu F.B.I. non L., 1045 
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peruviana L., 1045, 1046 
pubescens L., 1046 
stramonifolia Wall., 1041 
Picria Loureiro, 1116 
fel-terrae Loureiro, 1115, 1116 
Picris L., 1482 
hieracioides L., 1482 
subsp. kamaiensis Kitamura, 
1482 
Picrorhiza Bentham, 1131 
kurrooa sensu Hook.f. non Royle, 
1131 
scrophulariifilora Pennell, 1131 
Pinguicula L., 1334 
alpina L., 1334, 1335 
PLANTAGINACEAE, 1083, 1341 
Plantago L., 1341 
asiatica auct. non L., 1342 
depressa Willdenow, 1343 
erosa Wall., 1335, 1342 
lanceolata L., 1343 
major L. 
var. asiatica auct. non (L.) 
Decaisne, 1342 
major sensu F.B.I. non L., 1342 
tibetica Hook.f., 1343 
sp. A, 1342 
Platycodon A. DC., 1392 
grandiflorum (Jacquin) A. DC., 
1393 
Platystemma Wall., 1323 
majus Wall., 1323 
violoides Wall., 1323, 1325 
Plucheeae, 1401, 1498 
Pogonorrhinum Betsche, 1095 
Pratia begonifolia ( Wall.) Lindley, 1395 
montana (Blume) Hasskarl, 1397 
nummularia (Lamarck) A. Brown & 
Ascherson, 1395 
Prenanthes L., 1478 
hookeri Hook.t., 1474 
khasiana Clarke, 1478 
scandens Hook.f. & Thomson, 1478 
sikkimensis Hook.f., 1473 
violifolia Decaisne, 1473 
Przewalskia Maximowicz, 1042 
shebbarei (C.E.C. Fischer) Grubov, 
1042 
fangutica auct. non Maximowicz., 


1042 
Pseuderanthemum Radlkofer, 1282 
indicum (Nees) A. & J. Cowan, 1283 
palatiferum (Nees) Radlkofer, 1282 
Pseudoconyza Cuatrecasas, 1506 
viscosa (Miller) d’Arcy, 1507 
Pseudognaphalium Kiripichnikov, 1522 
affine (D. Don) Anderberg, 1522 
hypoleucum (DC.) Hilliard & Burtt, 
1523 
Pteracanthus agrestis (Clarke) 
Bremekamp, 1|266 
alatus ( Wall.) Bremekamp, 1271 
boerhaavioides (Anderson) 
Bremekamp, 1262 
calycinus (Nees) Bremekamp, 1272 
extensus (Nees) Bremekamp, 1270 
inflatus (Anderson) Bremekamp, 
1272 
lachenensis (Clarke) Bremekamp, 
1270 
rotundifolius (D. Don) Bremekamp, 
1266 
rubescens (Anderson) Bremekamp. 
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subnudatus (Clarke) Bremekamp, 
1271 
urophyllus (Nees) Bremekamp, 1271 
violifolius (Anderson) Bremekamp, 
1254 
Pterocephalodes Mayer & Ehrendorfer, 
1370 
hookeri (Clarke) Mayer & 
Ehrendorfer, 1371, 1372 
Pterocephalus hookeri (Clarke) Diels, 
1372 
Pterocypsela Shih, 1473 
indica (L.) Shih, 1473 
Pulicaria Gaertner, 1497 
foliolosa DC., 1497 
petiolaris Jaubert & Spach, 1498 
Pyrostegia Presl, 1243 
venusta (Ker Gawler) Miers, 1243 


Radermachera Zollinger & Moritz. 
1240 
borti C.E.C. Fischer, 1241 
sinica (Hance) Hemsley, 1241 
Rhinacanthus Nees, 1290 
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calcaratus Nees, 1290 
Rhynchoglossum Blume, 1327 
blumei DC., 1328 
obliquum Blume, 1328. 1329 
var. parviflorum Clarke, 1328 
obliquum ( Wall.) DC. non Blume, 
1328 
var. intermedium (Bentham) DC., 
1328 
rheedii DC.. 1328 
zeylanicum Hooker, 1328 
Rhynchospermum Reinwardt, 1530 
verticillatum Reinwardt, 1530 
Rhynchotechum Blume, 1326 
ellipticum (D.F.N. Dietrich) DC.. 
1325, 1326 
vestitum Clarke, 1326 
Ruellia alata Wall., 1271 
rotundifolia D. Don, 1266 
Rungia Nees, 1290 
himalayensis Clarke, 1291 
parviflora Nees, 1291 
pectinata (L.) Nees, 1291 


Sambucus L., 1359 

adnata DC., 1360, 1361 

canadensis L.. 1362 

eberhardtii Danguy. 1362 

hookeri Rehder, 1360 

javanica Reinwardt. 1360 

mexicana DC., 1362 

nigra L. 
var. canadensis (L.) Bolli, 1362 

Saussurea DC., 1431 

affinis Sprengel. 1452 

andersonii Clarke. 1450 

auriculata (DC.) Schultz Bipontinus. 
1442 

bodinieri Leveillé, 1447 

caespitosa (DC.) Schultz Bipontinus 
var. depressa (Hook.f.) Lipschitz. 

1448 

candicans (DC.) Schultz Bipontinus. 
1443 

candolleana (DC.) Schultz 
Bipontinus, 1450 

chapmannii C.E.C. Fischer, 1446 

cochlearifolia Chen & Liang, 1441 

columnaris Handel-Mazzetti, 1441 
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conica Clarke, 1439 
crispa Vaniot, 1443 


deltoidea (DC.) Schultz Bipontinus, 


1442 
var. aivea Clarke, 1443 
denticulata (DC.) Clarke, 1440 
donkiah Springate. 1446 
eriostemon Clarke, 1423, 1446 
fastuosa (Decaisne) Schultz 
Bipontinus, 1440 
fibrosa W.W. Smith, 1445 
flavovirens Chen & Liang. 1450 
glanduligera Schultz Bipontinus, 
145] 
gossipiphora D. Don, 1436 
subsp. conaensis Liu, 1438 
graminifolia DC., 1429, 1443 
heteromalla (D. Don) 
Handel-Mazzetti, 1443 
hieracioides Hook.f., 1451 
hookeri Clarke, 1439 
hypoleuca DC., 1442 
inconspicua Lipschitz non 
Handel-Mazzetti, 1444 
katochaete Maximowicz, 1440 
katochaetoides Handel-Mazzetti, 
1440 
kingit C.E.C. Fischer, 1438 
kunthiana Clarke, 1449 
var. filicifolia Hook.f., 1449 
var. kunthiana Hook.f., 1449 
var. major Hook.f., 1447 
laminamaensis Kitamura, 1437 
lamprocarpa Forbes & Hemsley, 
1442 
laneana W.W. Smith, 1440 
leontodontoides (DC.) Schultz 
Bipontinus, 1449 
var. filicifolia (Hook.f ) 
Handel-Mazzetti, 1449 
var. leontodontoides, 1449 
likiangensis Franchet, 1444 
nepalensis Sprengel, 1446 
nimborum W.W. Smith, 1444 
nishiokae Kitamura, 1437 
obvallata (DC.) Edgeworth, 1438 
obscura Lipschitz, 1444 
pachyneura Franchet, 1447 
pantlingiana W.W. Smith, 1451 
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parvifolia (Poiret) DC., 145] 
pinnatiphylla Grierson & Springate, 
1447 
piptathera Edgeworth, 1451 
polystichoides Hook.f., 1450 
przewalskii Maximowicz, 1444 
purpurascens Chen & Liang, 1448 
rohmooana Marquand & Shaw, 1440 
sacra Edgeworth, 1435 
sericea Chen & Liang, 1441] 
simpsoniana (Fielding & Gardener) 
Lipschitz, 1435 
spicata Kitamura, 1436 
stella Maximowicz, 1438 
sughoo Clarke, 1445 
sughoo sensu F.B.1I. non Clarke, 
1444 
taraxacifolia (Royle) DC., 1448 
taraxifolia 
var. depressa Hook.f., 1448 
tridactyla Hook.f., 1436, 1437 
uniflora (DC.) Schultz Bipontinus, 
1439 
var. conica (Clarke) Hook.f., 
1439 
var. uniflora, 1439 
wernerioides Hook.f., 1442 
yakla Clarke, 1445 
sp. A, 1437 
Scabiosa hookeri Clarke, 1372 
Scoparia L., 1130 
dulcis L., 1130 
Scopolia Jacq., 1041 
anomala (Link & Otto) Airy-Shaw, 
1041 
lurida (Sprengel) Dunal, 1041 
stramonifolia (Wall.) Shrestha, 1041 
Scrophularia L., 1088 
cooperi R.R. Mill, 1092 
elatior Bentham, 1092 
himalayensis Royle, 1092 
pauciflora Bentham, 1090 
przewalskii Batalin, 1043, 1088, 
1093 
sikkimensis Yamazaki, 1090 
subsessilis R.R. Mill, 1091 
urticifolia Bentham, 1089, 1091 
SCROPHULARIACEAE, 1082 
SELAGINACEAE, 1142 


Senecio L., 1590 
acuminatus DC., 1587 
alatus DC., 1586 
albopurpureus Kitamura, 1596 
amplexicaulis (DC.) Clarke, 1574 
araneosus DC., 1590 
bhot Clarke, 1588 
bhutanicus Balakrishnan, 1571 
biligulatus W.W. Smith, 1596 
bracteolatus Hook.f. non Hook. & 
Arnott, 1596 
buimalia D. Don, 1589 
calthifolius Hook.f. non 
(Maximowicz) Maximowicz, 
1576 
candolleanus auct. non DC., 1593 
chenopodifolius DC., 1572 
chola W.W. Smith. 1572 
chrysanthemoides DC. non Shrank, 
1594 
densiflorus DC., 1588 
diversifolius DC. non Dumortier, 
1594 
flexuosus Balakrishnan non 
E.D. Clarke, 1576 
graciliflorus DC., 1596 
graciliflorus DC. 
var. hookeri Clarke, 1596 
himalaensis Mukerjee, 1571 
kumaonensis Jeffrey & Chen, 1593 
kunthianus DC., 1589 
laetus Edgeworth, 1594 
lagotis W.W. Smith, 1578 
lancifer Drummond, 1575 
ligularia Hook.f. 


var. atkinsonti (Clarke) Hook.f.. 


1576 

var. ligularia, 1577 
mortonit Clarke, 1575 
nudicaulis D. Don, 1593 
pachycarpus Clarke, 1574 
palmatisectus Jeffrey, 1571 
pelleifolius Drummond. 1571 
penninervius DC., 1593 
quinquelobus (DC.) Clarke, 1571 
ramosus DC., 1592, 1597 
raphanifolius DC., 1594, 1595 
retusus (DC.) Hook.f., 1574 
royleanus DC.. 1596 
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saxatilis DC., 1594 
scandens D. Don, 1593 
sikkimensis Franchet, 1576 
tetrandrus DC., 1592, 1597 
tetranthus DC., 1587 
triligulatus D. Don, 1588 
vagans DC., 1588 
vulgaris L., 1592 
wallichii DC., 1587 
wightii (DC.) Clarke, 1594 
yakla Clarke. 1574 
Senecioneae, !402 
Sesamum L., 1294 
indicum L., 1294, 1295 
orientale L., 1294 
Sibthorpia pinnata (Bentham) Hook.f., 
1128 
Sigesbeckia L., 1612 
iberica Willdenow, 1614 
orientalis L., 1613, 1614 
SOLANACEAE, 1037 
Solanoideae, 1037 
Solanum L.,. 1047 
sect. Solanum, 1054 
aculeatissimum Jacquin, 1057, 1058 
alatum Moench, 1052 
americanum Miller, 1052 
subsp. nodiflorum (Jacquin) 
Henderson, 1051, 1053 
var. nodiflorum (Jacquin) 
Edmonds, 1051 
var. patulum (L.) Edmonds, 1051 
anguivi Lamarck, 1050, 1056 
barbisetum Nees, 1058, 1059 
var. griffithii Prain, 1059 
crassipetalum Wall., 1061 
decemdentatum Roxb., 1062 
diffusum Roxb., 1060 
dulcamara L., 1054 
erianthum D. Don. 1049 
esculentum Dunal, 1059 
egriffithii (Prain) Wu & Huang, 1059 
incanum auct. non L.. 1056 
incanum L., 1057 
indicum auct. non L., 1056 
indicum L., 1050 
insanum L., 1059 
Jacquinii Willdenow, 1060 
jasminoides Paxton, 1055 
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jasminoides sensu Mukherjee non 
Paxton, 1054 
kKhasianum Clarke, 1058 


var. chatterjeeanum Sen Gupta, 


1057 

var. khasianum, 1057 
kurz Prain, 1050, 1051 
longum L., 1059 
lycopersicum L., 1063 
lysimachioides Wall., 1062 
macrodon Nees, 1061 

var. /ysimachioides ( Wall.) 

Clarke, 1062 

mauritianum Scopoh, 1050 
melongena L., 1058, 1059 
miniatum Bernhart, 1052 
mirikense Mukhopadhyay, 1050 
myriacanthum auct. non Dunal, 

1057, 1058 
nigrum auct. ind. non L., 1051 
nigrum L., 1052 
ovigerum L., 1059 
pachypetalum Sprengel, 1061 
pseudocapsicum L., 1054 
rubrum Miller, 1052 
seaforthianum Andrews, 1054 
spirale Roxb., 1051, 1060 
stramonifolium sensu Roxb. non 

Jacquin, 1055 
surattense Burman f., 1060 
torvum Swartz, 1053, 1055 
tuberosum L., 1055 


verbascifolium sensu F.B.I. non L., 


1049 
viarum Dunal, 1057, 1058 
villosum Miller 
subsp. puniceum ( Kirschleger) 
Edmonds, 1052 
subsp. villosum, 1054 
virginianum L., 1060 
wendlandii Hook.f., 1048 
xanthocarpum Schrader & 
Wendland, 1060 
Soliva Ruiz & Pavon, 1569 
anthemifolia (Jussieu) R. Brown, 
1569 
Sonchus L., 1479 
arvensis L, 
var. laevipes Koch, 1480 
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arvensis sensu F.B.I. non L., 1480 
asper (L.) Hill, 1479 
oleraceus L., 1480 
wightianus DC., 1480 
subsp. wallichianus (DC.) 
Boulos, 1480 
subsp. wightianus, 1471, 1480 
Sopubia D. Don, 1150 
stricta (Bentham) G. Don, 1150 
trifida D. Don, 1150, 1153 
Sorghum Moench, 1148 
Soroseris Stebbins, 1459 
erysimoides (Handel-Mazzetti) Shih, 
1460 
gillii (Moore) Stebbins 
subsp. hirsuta (Anthony) 
Stebbins, 1460 
glomerata (Decaisne) Stebbins, 1459 
hirsuta (Anthony) Shih, 1460 
hookeriana (Clarke) Stebbins, 1455, 
1460 
subsp. erysimoides (Handel- 
Mazzetti) Stebbins, 1460 
pumila Stebbins, 1459 
teres Shih, 1460 
umbrella (Franchet) Stebbins, 1458 
Sphaeranthus L., 1507 
indicus L., 1508, 1509 
senegalensis DC., 1508 
Spilanthes 
acmella L. 
var. calva (DC.) Hook.f., 1605 
var. paniculata (DC.) Hook.f., 
1605 
iabadicensis A.H. Moore, 1604 
Staurogyne Nees, 1250 
glauca (Nees) Kuntze, 1251 
polybotrya (Nees) Kuntze, 1250 
spatulata (Blume) Koorders, 1251 
Stebbinsia Lipschitz, 1458 
umbrella (Franchet) Lipschitz, 1458 
Steirodiscus Lessing, 1600 
tagetes (L.) Schlecter, 1601 
Stenolobium stans (L.) Seeman, 1242 
Stenoseris Shih, 1477 
graciliflora (DC.) Shih, 1477 
tenuis Shih, 1477 
Stereospermum Chamisso, 1239 
chelonoides (L.f.) DC., 1240 


chelonoides sensu Clarke non (L.f.) 
DC., 1240 

colais (Dillwyn) Mabberley, 1237, 
1240 

personatum (Hasskarl) Chatterjee, 
1240 

sinicum Hance, 1241 

suaveolens (Roxburgh) A. DC., 1240 

tetragonum A. DC., 1240 


Streptosolen Miers, 1077 


jamesonii (Bentham) Miers, 1077 


Striga Loureiro, 1147 


angustifolia (D. Don) Saldanha, 
1148, 1153 

asiatica (L.) Kuntze, 1148, 1153 

densiflora (Bentham) Bentham, 
1147, 1148, 1153 

euphrasioides sensu F.B.I. non Vahl, 
1148 

lutea Loureiro, 1148 


Strobilanthes Blume, 1255 


accrescens J.R.I. Wood, 1264 
subsp. accrescens, 1264, 1267 
subsp. teraoi J.R.I. Wood, 1264 

agrestis Clarke, 1266 

anisophylla (Loddiges) Anderson, 
1273 
fm. isophylla (Nees) J.R.I. 

Wood, 1273 

atropurpurea Nees, 127] 

auriculata Nees, 1260 
var. edgeworthiana (Nees) 

Clarke, 1261 

boerhaavioides Anderson, 1262 

brunoniana Nees, 1260 

capitata (Nees) Anderson, 1263, 
1264, 1267 

claviculata W.W. Smith, 1270 

colorata sensu F.B.I. non Nees, 1273 

crinita (Nees) Anderson, 1273 

cusia (Nees) Kuntze, 1274 

discolor sensu F.B.1. non (Nees) 
Anderson, 1265 

divaricata (Nees) Anderson, 1269, 
1273 

duclouxti Benoist. 1270 

echinata Nees, 1262 

edgeworthiana Nees, 1260 

extensa (Nees) Nees, 1269, 1270 
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flaccidifolia Nees, 1274 


frondosa J.R.I. Wood, 1260 

glutinosa sensu Yamazaki non Nees, 
1270 

hamiltoniana (Steudel) Bosser & 
Heine, 1273 

helicta Anderson, 1267, 1272 

himalyana J.R.I. Wood, 1260 

inflata Anderson, 1272 

jennyae J.R.J. Wood, 1262 

khasyana (Nees) Anderson, 1259 

Jachenensis Clarke, 1270 

laevigata Clarke, 1273 

laevigata sensu Yamazaki non 
Clarke, 1266 

lamiifolia (Nees) Anderson, 1266 

multidens Clarke, 1266 

oligocephala Clarke, 1265, 1267 

paupera Clarke, 1265 

pectinata Anderson, 1262 

pentstemonoides auct. non (Nees) 
Anderson, 1265 

pentstemonoides (Nees) Anderson, 
1265 

petiolaris sensu F.B.1. non Nees, 
1260 

pubiflora J.R.I. Wood. 1265 

rubescens Anderson. 1262 

sabiniana (Lindley) Nees, 1261, 
1269 

simonsil Anderson, 1263 

subnudata Clarke. 1271 

tamburensis Clarke, 126] 

thomsonii Anderson, 1268 

urophylla (Nees) Nees, 1271 

violifolia Anderson. 1254 

wallichii Nees, 127] 


Simpagis petiolaris sensu Hara non 


(Nees) Bremekamp. 1270 


Syncalathium Lipschitz, 1478 


souliei (Franchet) Ling, 1479 


Synedrella Gaertner, 1606 


nodiflora (L.) Gaertner, 1607. 1609 


Synotis (Clarke) Jeffrey & Chen, 1585 


acuminata (DC.) Jeffrey & Chen, 
1587 

alata (DC.) Jeffrey & Chen, 1586 

bhot (Clarke) Jeffrey & Chen. 1588 
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cappa (D. Don) Jeffrey & Chen, 
1588 

kunthiana (DC.) Jeffrey & Chen, 
1589 

tetrantha (DC.) Jeffrey & Chen, 
1587 

triligulata (D. Don) Jeffrey & Chen, 
1588 

vagans (DC.) Jeffrey & Chen, 1588 

wallichi (DC.) Jeffrey & Chen, 1587 


Tagetes L., 1601 
erecta L., 1601, 1602 
minuta L., 1595, 1601 
patula L., 1602 
Tanacetum L., 1549 
atkinsoni (Clarke) Kitamura, 
1549 
gossypinum Hook.f. & Thomson, 
1550 
mutellinum Handel-Mazzetti, 1552 
nubigenum DC., 1552 
tatsienense (Bureau & Franchet) 
Bremer & Humphries 
var. tanacetopsis (W.W. Smith) 
Grierson, 1550 
Taraxacum Weber, 1462 
sect. Parvula Handel-Mazzetti, 1463 
sect. Ruderalia Kirschner, Ollgard & 
Stépanek, 1467 
sect. Tibetana Soest, 1464 
apargiiforme Dahlstedt, 1465, 1466 
bhutanicum Soest, 1464 
eriopodum DC., 1465, 1466 
himalaicum Soest, 1463 
fm. kuluense Soest, 1464 
insigne Wiinstedt & Jessen, 1465, 
1467 
mitalii Soest, 1464, 1465 
officinale sensu F.B.1. non Wiggers, 
1464, 1466 
officinale Wiggers 
var. eriopodum (DC.) Hook.f., 
1466 
var. parvulum (DC.) Hook.f., 
1463 
parvulum DC., 1463, 1465 
pseudostenoceras Soest, 1465, 1466 
sikkimense Handel-Mazzettii, 1464, 
1465 
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tibetanum Handel-Mazzetti, 1465, 
1466 
wattii Hook.f., 1466 
Tecoma Jussieu, 1241 
stans (L.) Humboldt, Bonpland 
& Kunth, 1242 
Thespis DC., 1548 
divaricata DC., 1548 
Thunbergia L.f., 1246 
alata Bojer, 1247 
clarkei Yamazaki, 1248 
coccinea D. Don, 1248, 1249 
fragrans Roxb., 1247 
grandiflora Roxburgh, 1248 
lutea Anderson, 1247 
Tithonia Jussieu, 1607 
diversifolia (Hemsley) A. Gray, 
1607 
rotundifolia (Miller) Blake, 1608 
Torenia L., 1117 
sect. Anodous Fournier, 1120 
sect. Torenia, 1118 
burttiana R.R. Mill, 1119 
cordata (Griff.) Dutta, 1117 
cordifolia Roxb., 1118, 1120 
diffusa D. Don, 1118, 1127 
edentula sensu Bentham non Griff., 
1120 
parviflora Bentham, 1119 
peduncularis Hook.f., 1120 
thouarsii (Chamisso & 
Schlechtendal ) Kuntze, 1119 
vagans Roxb., 1119 
violacea (Blanco) Pennell, 1120, 
1127 
Tragopogon L., 1482 
dubius Scopoli, 1483 
Tricholepis DC., 1452 
furcata DC., 1429, 1452 
Trichosporum grandiflorum D. Don, 
1302 
parviflorum D. Don, 1303 
Tridax L., 1611 
procumbens L., 1609, 1611 
Trimorpha Cassini, 1540 
Triosteum L., 1362 
himalayanum Wall., 1361. 1362 
hirsutum Roxb., 1362 
Triplostegia DC., 1368 


glandulifera DC., 1369 

glandulosa DC., 1369 

grandiflora Gagnepain, 1369 
Tussilago L., 1569 

farfara L., 1570 


Utricularia L., 1336 

aurea Loureiro, 1339 
australis R. Brown, 1339 
bifida L., 1340 
brachiata Oliver, 1338 
caerulea L., 1340 
christopheri P. Taylor, 1339 
exoleta R. Brown., 1340 
flexuosa Vahl, 1339 
furcellata Oliver, 1337 
gibba L.., 1340 
kumaonensis Oliver, 1338 
minor L., 1339 
multicaulis Oliver, 1337 
nivea Vahl., 1340 
orbiculata A. DC., 1337 
recta P. Taylor, 1335, 1339 
scandens Benjamin 

var. firmula (Oliver) 

Subramanyam & Bannerjee, 
1339 

striatula Smith, 1337 
wallichiana Wight 

var. firmula Oliver, 1339 


Valeriana L., 1366 
barbulata Diels, 1367 
hardwickei Wall., 1365, 1367 
himalayanum Gruboy, 1368 
jatamansi Jones, 1366 
jatamansi Jones p.p., 1366 
stracheyi Clarke, 1367 
wallichii DC., 1366 
VALERIANACEAE, 1363 
Vandellia angustifolia Bentham, 1124 
crustacea (L.) Bentham, 1124 
erecta Bentham, 1122 
hirsuta Bentham, 1122 
hookeri Hook.f., 1123 
mollis Bentham, 1123 
nummularifolia D. Don, 1124 
Verbascum L., 1087 
blattaria L., 1088 
thapsus L., 1087. 1089 
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Vernonia L., 1483 
anthelmintica (L.) Willdenow, 1488 
aspera sensu DC. non Hamilton, 
1484 
attenuata DC., 1486 
bracteata Clarke, 1485 
cinerea (L.) Lessing, 1488 
extensa DC., 1486 
pyramidalis (D. Don) Mitra, 1484 
revoluta Hamilton, 1485 
roxburghii Lessing, 1484 
saligna DC., 1487 
scandens DC., 1487 
silhetensis (DC.) Handel-Mazzetti, 
1485 
squarrosa (D. Don) Lessing, 1484 
subsessilis DC., 1485 
talaumifolia Clarke, 1486 
teres DC., 1484 
vagans DC., 1487 
volkameriifolia DC., 1485, 1491 
Vernonieae, 1401 
Veronica L., 1133 
sect. Beccabunga, 1135 
anagallis-aquatica L., 1135 
cana Bentham, 1136, 1137, 1139, 
1140 
var. robusta Prain. 1136 
capitata Bentham 
var. capitata sensu F.B.I. non 
Bentham, 1137 
var. sikkimensis Hook.f., 1137 
cephaloides Pennell, 1141 
ciliata Fischer, 1141 
subsp. cephaloides (Pennell ) 
Hong, 1141 
ciliata sensu Dutta non Fischer, 
114] 
deltigera Bentham, 1138, 1139 
hederifolia L.. 1141 
subsp. hederifolia, 1142 
subsp. lucorum (Klett & Richter) 
Hartl, 1142 
himalensis D. Don, 1135 
humifusa Dickson, 1140 
javanica Blume, 1137, 1139, 1140 
lanosa Bentham. 1138 
lanuginosa Hook.f., 1140 
nana Pennell. 1141 
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persica Poiret, 114] 

robusta (Prain) Yamazaki, 1136, 
1139. 1140 

serpyllifolia L., 1140 


subsp. humifusa (Dickson) Syme, 


1140 
subsp. serpyllifolia, 1140 
szechuanica Batalin 
var. sikkimensis (Hook.f.) 
Tsoong, 1137 
umbelliformis Pennell, 1137, 1139 
Veronicastrum Fabricius, 1133 
brunonianum (Bentham) Hong, 1133 
Veroniceae, 1143 
Viburnum L.. 1356 
colebrookeanum DC., 1358 
cordifolium DC., 1358 
coriaceum Blume, 1358 
corylifolium Hook.f. & Thomson, 
1356 
cotinifolium D. Don, 1357 
cylindricum D. Don, 1358 
erubescens DC., 1359 
foetens Decaisne, 1359 
foetidum Wall., 1357 
grandiflorum DC., 1359 
fm. foetens (Decaisne) Taylor & 
Zappi, 1359 
fm. grandiflorum, 1359 
mullaha D. Don, 1357 
var. glabrescens (Clarke) 
Kitamura, 1357 
nervosum D. Don, 1351, 1358 
nervosum sensu F.B.I. non D. Don, 
1359 
polycarpum Wall., 1357 
sambucinum Blume, 1356 
stellulatum DC., 1357 
var. involucratum (DC.) Clarke, 
1357 
Vicoa vestita DC., 1490 
Vittadinia Richard, 1547 
australis Richard, 1548 
triloba (Gaudichaud ) DC.. 1548 


Wahlenbergia Roth, 1392 
brevipes Hemsley, 1380 
dicentrifolia Clarke, 1385 
gracilis (Forster) Schrader, 1392 
hirsuta (Edgeworth) Tuyn, 1392 


1670 


marginata (Thunberg) A. DC., 1392 
Waldheimia glabra (Decaisne) Regel, 
1549 
tridactylites Karelin & Kirov, 1549 
Wardaster lanuginosus J. Small, 1536 
Wedelia Jacquin, 1605 
biflora (L.) DC.. 1606 
montana (Blume) Boerlage, 1605, 
1609 
var. pilosa Koyama, 1606 
var. wallichi (Lessing) Koyama, 
1606 
wallichii Lessing, 1605 
Werneria ellisii Hook.f., 1583 
nana (Decaisne) Bentham, 1582 
Whitleya Sweet, 1041 
Wightia Wall., 1235 
gigantea Wall., 1236 
speciosissima (D. Don) Merrill, 
1236, 1237 
Wollastonia Decaisne 
Wollastonia biflora (L.) DC., 1606 
Wollastonia montana (Blume) DC., 
1605 
Wulfenia obliqua Wall., 1328 


Xanthium L., 1620 
indicum Roxb., 1609, 1621 
occidentale Bertolini, 1621 
sibiricum Widder, 1621 
strumaria L., 1621 
strumaria sensu F.B.I. non L., 1621 
Xanthophthalmum Schultes 
Bipontinus, 1566 
coronarium (L.) Trehane, 1566 
Xylanche himalaica (Hook.f. & 
Thomson) Beck, 1332 
Xylosteum asperifolium Decaisne, 1352 
ligustrinum ( Wall.) D. Don, 1350 
purpurascens Decaisne, 1348 
spinosum Decaisne, 1348 


Youngia Cassini, 1454 

depressa (Hook.f. & Thomson) 
Babcock & Stebbins, 1454, 
1455 

gracilipes (Hook.f.) Babcock & 
Stebbins, 1456 

gracilis (Clarke) Babcock & Stebbins 
non Miquel, 1457 


japonica (L.) DC., 1457 

racemifera (Hook.f.) Babcock & 
Stebbins, 1456 

silhetensis (DC.) Babcock & 
Stebbins, 1458 
subsp. bhutanica Grierson & 

Springate, 1458 
simulatrix (Babcock) Babcock & 
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Stebbins, 1456 
stebbinsiana Hu, 1457 


Zinnia L., 1603 
elegans Jacquin, 1603 
multiflora L., 1604 
pauciflora L., 1604 
peruviana (L.) L., 1604 
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Aila shing, 1357 
Ankla, 1272 
Arklejhar, 1278 
Ashiney jhar, 1326 
Assam indigo, 1274 
Asuro, 1287 


Baburi, 1502 

Bauni-kath, 1236 

Beduwar jhar, 1107 

Bhaby-shaey-patri-phul, 
1601 

Bin, 1055, 1056 

Blackjack, 1619 

Bong dok phu, 1575 

Bop-kung, 1236 

Burbee, 1049 


Cape gooseberry, 1045 
Casoma, 1342 

Chilli pepper, 1046 
Chua, 1284 
Churkarp, 1518 
Cocklebur, 1621 
Cornflower, 1453 


Dandelion, 1462 
Dangbeb, 1575 
Daningon, 1517 
Dhabre, 1101 

Dhokrey phul, 1068 
Dhungri-phul, 1600 
Dong dongey bin, 1039 


Egg-plant, 1059 
Etami-paati, 1627 
Eyebright, 115! 


False pimpernel, 1124 
Foxglove, 1132 


Galeto, 1326 
1672 


Gnodewa, 1446 
Golden shower, 1243 
Gulit gheim, 1146 


Haneya jhan, 1111 
Heydonam, 1604 

Hik-shut-up, 1105 
Hooki phul, 1522 
Hudo, 1503 


Indian valerian, 1366 
Ivy-leaved toadflax, 1097 


Jaga ima, 1610 
Jagasuju, 1610 

Jagoid sugpa, 1436 
Jagouma, 1610 
Jamjobi, 1607 

Jang jurbi, 1605 
Jatamansi, 1366 

Jau metog, 1519 
Jerusalem cherry, 1054 


Kachera kanra, 1057 

Kachum, 1087 

Kalo vashak, 1287 

Kalo-daduna, 1067 

Kanesi, 1248 

Kang shing chuwa, 1081 

Kapur, 1502 

Karnapaati, 1474 

Keboo, 1278 

Khamtagmutsee, 1272 

Khempa, 1558, 1559, 
1565 

Khenkar, 1552 

Kibu, 1262, 1263 

Kolojhan, 1304 

Kuro, 1619 

Kutaki, 1131 

Kutki, 1131 


Laja-mayja, 1419 
Lakori, 1236 
Langna, 1190 
Lettuce, 1472 
Lugtsedowo, 1372 
Lukro marpo, 1229 
Lukro serpo, 1228 


Mido, 1445 
Mito kapa, 1522 
Mullein, 1087 


Nabtenkha, 1599 
Namphai, 1049 
Namseeling, 1624 
Nanriki, 1485 
Nayra-ngon, 1628 
Nundeki, 1486 
Nundheki, 1485 


Ola sima, 1358 
Osilijat, 1605 


Pangmento, 1419 
Parari, 1240 
Patpati, 1323 
Payak, 1103 
Pho, 1630 
Phomita, 1630 
Potato, 1055 
Puti sing, 1131 


Queen-of the-night, 1072 


Ran, 1274 
Rati harchim, 1303 
Rogpu-ngon, 1627 


Sangja, 1274 
Sesame, 1294 
Shasta daisy, 1567 
Snapdragon, 1098 


Sow thistle, 1479 
Starbur, 1612 
Sugda, 1437 
Sunakhan jat, 1340 
Sunflower, 1608 
Sweet broom, 1130 


Taimakhu, 1495 
Tasoma, 1343 
Thorn apple, 1067 
Tite pali, 1562 
Tite pati, 1565 
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Tobacco, 1074 
Tomato, 1063 
Tong kribi, 1600 
Toothwort, 1331 
Totilla, 1241 
Totola, 1241] 

Tree tomato, 1064 


Udasoy, 1610 
Uma elama, 1594 


Wadepusang shing. 1517 


Wishbone flower, 1117 
Witchweed, 1147 
Woody nightshade, 1054 


Yangrem, 1630 
Yangsawa, 1274 
Yedum, 1619 
Yumling shing. 1358 
Yurunpa, 1610 


Zeru-kung, 1236 
Zombu-zoo, 1424 
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Lardizabalaceae .... 
Lauracea@ ..4..047+« 
Lecythidaceae ...... 
Leeaceae .....20.0555 
Leguminosae ....... 
Lemnaceae ......... 
Lentibulariaceae ... 
Liliaceae ......<..0.. 
Limnocharitaceae .. 
Linaceae ..........+. 
Loganiaceae ........ 
Loranthaceae ....... 
Lythraceae ......... 
Magnoliaceae ...... 
Malpighiaceae ...... 
Malvaceae .......... 
Marantaceae ....... 
Melanthiaceae ...... 
Melastomataceae .. 
Meliaceae ........... 
Melianthaceae ...... 
Menispermaceae ... 
Menyanthaceae .. 

Monotropaceae .... 
Moraceae ........... 
Morinaceae ......... 
Moringaceae ....... 
Musaceae ........... 3(1) 
Myricaceae ......... 
Myristicaceae ....... 
Myrsinaceae ........ 
Myrtaceae .......... 
Nyctaginaceae ...... 
Nymphaeaceae ..... 
Nyssaceae .......... 
Olacaceae ........... 


Onagraceae ......... 
Opiliaceae .......... 
Orchidaceae ........ 3 


Orobanchaceae ..... 2(3) 


Oxalidaceae ........ 1(3) 
Palmae (Arecaceae) ...... 
Saleen gti ryan is fe 3(1) 
Pandanaceae ....... 3(1) 
Papaveraceae ....... 1(2) 
Parnassiaceae ...... 1(3) 
Passifloraceae ...... 2(1) 
Pedaliaceae ......... 2(3) 
Philadelphaceae .... 1(3) 
Phormiaceae ........ 3(1) 
Phrymaceae ........ 2(3) 
Phytolaccaceae ..... 1(2) 
Pinaceae ............ 1(1) 
Piperaceae .......... 1(2) 
Pittosporaceae ..... 1(3) 
Plantaginaceae ..... 2(3) 


Plumbaginaceae .... 2(2) 
Poaceae (Gramineae) .... 


ee ee en a ee (2) 
Podocarpaceae ..... 1(1) 
Podophyllaceae .... 1(2) 
Podostemaceae ..... 1(3) 
Polygalaceae ....... 2(1) 
Polygonaceae ....... 1(1) 
Pontederiaceae ..... 3(1) 
Portulacaceae ...... 1(2) 
Potamogetonaceae . 3(1) 
Primulaceae ........ 2(2) 
Proteaceae .......... 1(1) 
Punicaceae .......... 2(1) 
Pyrolaceae .......... 2(1) 
Ranunculaceae ..... 1(2) 
Rhamnaceae ....... 2(1) 
Rhizophoraceae .... 2(1) 
Rosaceae ........... 1(3) 
Rubiaceae .......... 2(2) 
Rutaceae ............ 2(1) 
Sabiaceae ........... 2(1) 
Salicaceae ........... 1(1) 
Santalaceae ......... 1(1) 
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Sapindaceae ........ 2(1) 
Sapotaceae ......... 2(2) 
Sarcospermataceae . 2(2) 
Saururaceae ........ 1(2) 
Saxifragaceae ....... 1(3) 
Schisandraceae ..... 1(2) 
Scrophulariaceae ... 2(3) 
Simaroubaceae ..... 2(1) 
Smilacaceae ........ 3(1) 
Solanaceae ......... 2(3) 
Sonneratiaceae ..... 2(1) 
Sparganiaceae ...... 3(1) 
Stachyuraceae ...... 2(1) 
Staphyleaceae ...... 2(1) 
Sterculiaceae ....... 2(1) 
Strychnaceae ....... 2(2) 
Styracaceae ......... 2(2) 
Symplocaceae ...... 2(2) 
Taccaceae ........... 3(1) 
Tamaricaceae ....... 2(1) 
Taxaceae ............ 1(1) 
Taxodiaceae ........ I(1) 
Tetracentraceae .... 1(2) 
Theaceae ............ 1(2) 
Thymelaeaceae ..... 2(1) 
Tiliaceae ............ 2(1) 
Trilliaceae .......... 3(1) 
Tropaeolaceae ...... 1(3) 
Ty phaceae= 260345045 3(1) 
Ulmaceae ........... 1(1) 
Umbelliferae ....... 2(2) 
Urticaceae .......... 1(1) 
Uvulariaceae ....... 3(1) 
Valerianaceae ....... 2(3) 
Verbenaceae ........ 2(2) 
Violaceae ........... 2(1) 
Vitaceae ............ 2(1) 
Xyridaceae ......... 3(1) 
Zingiberaceae ...... 3(1) 


Zygophyllaceae .... 1(3) 
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FLORA OF BHUTAN 


Also available: 


Volume 1 (3 parts): 85 families, including conifers and most other tree 
species; Leguminosae, Ranunculaceae, Rosaceae and Euphorbiaceae. Part | 
contains information on geography, plant collectors, vegetation and phyto- 
geography, and a bibliography of botanical publications. Part 1, £13.00; 
Part 2, £14.00; Part 3, £16.00. Add £2.00 p+p for each part. Available as 
a set at £34.00 plus £4.00 p+p. 


Volume 2 (2 other parts published ): Part 1 — 63 families, including Ericaceae, 
£18.00 plus £2.00 p+p; Part 2 — 23 families, including Primulaceae and 
Rubiaceae, £20.00 plus £2.50 p+p 


Volume 3 (2 parts published): Part 1 — 46 families, including Liliaceae and 
Iridaceae, £27.50; Part 2 The Grasses of Bhutan — Gramineae (Poaceae), 
£20.00. Add £2.00 p+p for each part. 


Please address orders to: 


Print & Publications Section, Royal Botanic Garden Edinburgh, Inverleith 
Row, Edinburgh EH3 5LR, UK. Cheques should be made payable to ‘Royal 
Botanic Garden Edinburgh’ and should be in pounds sterling. 


